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PREFACE 

The  Departn  of  Defense  is  placing  increased  emphasis  on  the  need  for 
major  coot  reduction  efforts  by  all  who  play  a  part  in  the  Nation’s  defense 
effort.  One  of  the  important  techniques  designed  to  achieve  such  results  is 
value  engineering. 

The  existence  of  a  well-managed,  effective  V.E.  program  is  vitally  impor¬ 
tant  to  contractor  and  Government  alike.  Suitable  rewards  are  provided  for 
those  who  achieve  significant  results.  For  defense  contractors,  the  reward  for 
effective  value  engineering  efforts  is  increased  profit  on  existing  business  and 
an  improved  competitive  position  in  obtaining  new  business.  For  DOD  indus¬ 
trial  and  procurement  activities,  the  reward  for  effective  value  engineering 
efforts  is  an  increased  contribution  toward  cost  reduction  goals  and  an  oppor¬ 
tunity  to  demonstrate  increased  efficiency. 

Suggestions  for  improvement  of  this  handbook  should  be  addressed  to  the 
Office  of  the  Assistant  Secretary  of  Defense  (Jnstallations  and  Logistics), 
Washington  25,  D.C. 
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Chapter  I 


VALUE  ENGINEERING  DEFINED 


Value 


Introduction 

No  onn  mn  (Ip.iiv  the  unr:!  for  more  cost  con¬ 
sciousness  in  the  design,  development,  production 
mid  mnintenunro  of  national  defense  equipment. 
This  nerd  has  been  recognized  for  many  years. 
However,  t  ho  ever- increasing  pace  of  technological 
advances  has  focused  more  direct-  attention  on  the 
problem.  Value  engineering  has  emerged  in  re¬ 
sponse  to  the  recognition  of  the  problem  by  the 
industrial  complex.  Department  of  Defense  in¬ 
terest  in  value  engineering  results  from  an  aware¬ 
ness  of  its  potential  contribution  toward  this 
needed  cost  effectiveness  in  the  acquisition  of  de¬ 
fense  materials. 

In  the  broadest  sense,  the  economics  of  national 
security  relate  to  (1)  the  total  resources  avail¬ 
able  to  the  nation,  and  (2)  the  proportion  of  those 
resources  allocated  for  national  security  purposes. 
Specific  contributions  to  the  first  of  these  is  some¬ 
what  outside  the  realm  of  value  engineering. 
However,  it  can  have  a  significant  bearing  upon 
the  second — the  proportion  of  our  total  resources 
allocated  to  defense.  Value  engineering,  from  the 
economic  standpoint,  contributes  to  the  efficiency 
with  which  allocated  resources  are  used.  Value 
engineering  can  help  make  iL  possible  to  obtain 
maximum  defense  for  a  given  amount  of  available 
resources.  Conversely,  it  can  help  make  it  pos¬ 
sible  to  achieve  a  required  level  of  defense  using  a 
smaller  portion  of  the  nation's  resources.  Either 
way,  its  contribution  can  be.  real — and  if  is  needed. 

Value  engineering  must  be  carefully  defined  and 
dearly  understood  if  it  is  to  achieve  its  potential 
as  a  significant  contributor  to  n  more  economic 
'iimnte  in  defense  procurement.  This  requires 
first  -in  understanding  of  wlmt.  constitutes  value 
in  defense  products,  followed  by  n  clear  exposition 
of  wind  value  engineering  is  and  is  not  and  how 
value  engineering  affects  product  value.  This 
chapter  is  devotod  to  a  discussion  of  these  funda¬ 
mental  concepts. 


The  value  of  a  canteen  of  water  to  a  thirsty  man 
varies  with  the  man’s  distance  iron*  a  source  of 
supply.  The  value  of  a  ship's  compass  to  its  navi¬ 
gator  is  vastly  different  from  its  value  to  a  house¬ 
wife.  The  obvious  logic  of  these  statements  illus¬ 
trates  that  value  is  a  variable. 

Value,  all  hough  it-  is  a  broad  term,  has  been  cate¬ 
gorized  so  that  it  nm  lie  defined  meaningfully. 

Four  such  categories  are: 

USE  VALUE:  Rased  cm  the  properties  nnd 
qualities  of  a  product  or  material  which  ac¬ 
complish  a  use,  work  or  service. 

COST  VALUE :  Rased  on  the  vout  of  .1  prod¬ 
uct,  almost  always  expressed  in  money. 

ESTEEM  VALUE:  Based  on  the  properties, 
features  or  attractiveness  involved  in  pride  of 
ownership  of  the  product. 

EXCHANGE  VALUE:  Rased  on  the  prop¬ 
erties  or  qualities  which  make  the  product 
exchangeable  for  something  else. 

The  sum  or  total  real  value  of  a  product  probably 
embodies  all  of  the  preceding  factors  and  more. 

For  the  vast  majority  of  defense  hardware,  how¬ 
ever,  use  vuiue  and  cost  value  are  virtually  the  only 
factors  of  significance.  Fortunately,  these  two 
elements  can  lie  stilted  in  fairly  rigorous,  precise 
terms.  Use  value  can  lie  stated  in  terms  of  oper¬ 
ating  requirements  or  functional  characteristics; 
cost  value,  in  terms  of  dollars.  Since  they  are 
generally  precise  and  measurable,  they  can  be  dealt 
with  on  a  relatively  objective  basis. 

It  is  important  to  note  that  even  though  cost  and 
use  value  can  be  stated  precisely,  value  is  always 
relative,  not  absolute.  Thus,  high  value  in  the 
defense  environment  is  a  function  of  both  use  and  k 
cost  values  and  the  relate  n  between  them.  For  S 
example,  an  item  with  o  /  an  average  use  value  ’■ 

and  n  helow-average  cost  may  have  higher  value  p 

than  one  which  is  above  average  in  use  value  but  it 


in  obtainable  only  ill  n  very  high  cost.  Analysis  of 
such  relationships  in  important  in  we«|)»iis  system 
ros!  effectiveness  studies,  and  resultant  decisions 
lending  to  selection  of  a  specific  system,  detini'ion 
of  its  performance  requirements  and  selection  of 
«j»cific  contractors. 

Onco  such  a  scries  of  decisions  is  made,  the  use 
value  of  the  system,  in  effect,  is  defined.  Anything 
loss  than  such  established  ime  value  is  unaccept¬ 
able,  more  can  be  unnecessary  and  wasteful.  For 
the  Department  of  Defense,  then  use  value  be¬ 
comes  a  constant.  (In  some  cases,  use  value  may 
Iw  expressed  as  a  limited  range  instead  of  n  single 
parameter.)  To  achieve  high  value,  emphasis  is 
placed  on  defining  precis©  use  value  (neither 
higher  nor  lower  than  required)  and  obtaining 
this  use  value  nt  minimum  cost,  in  other  words,  r. 
high  vnlue  defense  produce  is  one  which  provides 
exactly  the  required  use  (or  performance)  a(  the 
lowest  possible  cost. 

Valti9  Engineering 

Ono  vory  promising  technique  for  obtaining 
high  value  products  is  through  the  process  called 
“Value  Engineering.'’  For  purposes  of  t  his  Hand¬ 
book,  Valuo  Engineering  is  defined  ns  follows : 

Value  euslneerltiK  la  an  ore»nlie<]  effort  illreetwl 
at  nr.alyilna  the  tiinctlnn  of  defence  hardware 
with  the  rurpoHp  of  m-lilevlnn  the  required  func¬ 
tion  nt  the  lowest  overall  font . 

Although  this  definition  varies  from  other 
definitions,  it  is  one  with  which  everyone  connected 
with  V.E.  could  agree  at  lens,  in  part. 

There  follows  a  further  explanation  of  this 
definition  to  assure  that  all  concerned  with  V.E- 
understand  it. 

A.  Defense  Hardware 

Some  practitioners  of  value  engineering  limit 
its  application  to  hardware;  others  extend  it  to 
cover  any  and  all  cost  reduction  activities.  For 
example,  oases  involving  rearrangement  of  a 
cafotcrin,  reorganization  of  a  telephone  book,  con¬ 
trol  of  overtime  and  pn|>cr\vork  procedural  analy¬ 
sis  have  been  cited  as  examples  of  good  V.E.  prac¬ 
tice.  In  a  strict  sense,  it  can  be  shown  that  such 
actions  con  tain  the  major  elements  of  V.E.  beenuse 
all  were  ftttompts  to  find  lower  cost  methods  of 
achieving  a  required  function.  Within  the  de- 
fense/industry  complex,  V.E.  should  be  considered 
ns  being  applicable  only  to  defense  hardware  be¬ 
cause:  (1)  value  engineering’s  greatest  immediate 
and  long-term  potential  lies  in  hardware  improve 


input:  (it)  other  techniques  exist,  stub  as  work 
measurement,  data  processing,  procedure  analysis, 
etc.,  which  do  not  require  ns  great  a  use  of  techni¬ 
cal  or  engineering  skills;  and  <:t)  only  limited 
resources  are  available  to  do  V.E. 

R  Required  Function 

As  used  here,  function  is  synonymous  with 
performance  (or  with  use  value,  as  previously 
discussed).  Required  mentis  that  neither  more 
nor  less  than  what  is  actually  needed  and  wanted 
is  provided. 

('.  Value  Engineering  /»  an  Organised  Effort 
Hy  organized  effort  is  meant  a  methodology 
or  set  of  proved ures  which  draw  together  and 
utilize  any  and  all  techniques  necessary  to  achieve 
the  desired  iron).  It  is  riot  meant  to  imrh  flu? 
V.E,  itself  is  a  science  or  technology  in  the  sense 
that  physics  and  chemistry  are  considered  such, 
but  rather  that  it  is  .1  logical,  organized  method 
of  applying  these  other  technologies  to  the  solu¬ 
tion  of  the  value  problem. 

The  methodology  of  value  engineering  is 
treated  in  detail  in  the  next  chapter.  As  will  lie 
shown,  the  methodology  ,  no  matter  where  applied, 
contains  the  following  seven  elements:  product 
selection,  determination  of  function,  information 
gathering,  development  of  alternatives,  cost  anal¬ 
ysis  of  alternatives,  testing  and  verification  of 
alternatives  and  proposal  submission  and  follow 
up. 

The  drawing  together  and  utilization  of  the 
techniques  necessary  to  achieve  the  desired  goal 
also  requires  a  formal,  explicit  organized  effort  to 
bring  to  bear  on  each  specific  vnlue  engineering 
task  the  required  engineering,  scientific  and 
managerial  abiiit  ies. 

What  Value  Engineering  1$  Not 

Thus  far  in  this  chapter  value  has  been  dis¬ 
cussed  and  V.E.  defined.  However,  this  is  not 
enough  to  reach  a  clear  understanding  of  V.E.  It 
is  also  necessary  to  spell  out  what  V.E.  is  not. 

Among  the  more  serious  misconceptions  are  five 
which  merit  consideration  and  clarification.  Each 
of  these  are  listed  and  discussed  in  turn  below. 

A.  "V.E.  it  nothing  outre  than  good  old-fash¬ 
ioned  rout  cutting." 

To  sny  this  is  to  unduly  simplify  value  en¬ 
gineering  and,  in  fact,  invite  a  connotation  which 
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fails  lo  include  crnrinlly  important  elements  of 
tin*  process.  In  Hip  minds  of  ninny  individuals, 
cost  •cutting  moans  attacking  things  us  they  uro 
lo  reduce  thoir  rust.  Value  engineering,  on  tho 
other  hand,  is  a  more  fundamental  approach 
which  takes  nothing  for  granted  and  attacks 
everything  almut  a  pmdurt  including  the  existence 
of  the  item  itself,  subject  only  to  the  restriction 
that  the  required  function  or  perfortnnnre  must 
not  lip  changed.  The  following  example  may  make 
the  distinction  clear. 

The  cover  for  an  elect  runic  circuit  is  too  ex 
pensive  liecanse  it  was  designed  in  a  hnny  with 
I  lie  result  that  it  was  made  largely  by  hand. 
Traditional  cost -cutting  would  improve  Hie  de¬ 
sign  and  look  for  hotter  materials  and  processes 
to  build  it.  Value  engineering,  by  contrast,  would 
first  define  the  function  of  the  cover — then  look 
for  alternative  ways  uf  .,  ■1-"t  faction  Per¬ 

haps  the  cover  is  supposedly  necessary  to  prevent 
personnel  from  being  shocked,  but  actually  there 
an*  no  dangerous  voltages  in  the  circuit.  Thus, 
use  of  the  V.H.  approach  eliminates  the  cover — 
does  not  redesign  it.  The  basic  function — safety — 
was  met  in  tho  circuit  design  itself,  thus  tho  cover 
is  superfluous.  Value  engineering  loadt,  to  cost  re¬ 
duction— but  is  not  wlmt  many  people  today  mean 
by  cost -cutting. 

B.  “T'./T.  inrolre*  trade-off x>  especially  betirecr i 

east  and  performance." 

Trade-offs  by  definition  nnd  usage  involve 
interrelated  changes.  Tims,  reliability  is  reduced 
to  bring  cost  down:  missile-range  capability  is  in¬ 
creased  so  cost  goes  up:  delivery  is  expedited  and 
cost  goes  up;  etc. 

by  contrast,  V.E.  makes  required  function  or 
performance  a  constant  rather  than  a  variable. 
In  V.E.  required  function  may  not  be  reduced  ns 
a  means  of  reducing  cost.  To  say  that  V.E.  in¬ 
volves  trade-offs,  then,  is  to  deny  the  bnsie  prin¬ 
ciple  of  value  engineering— providing  required 
function  at  lowest  cost. 

The  required  performance  of  components  of 
certain  product  'systems  may  l>e  derived  from  the 
performance  of  other  components  in  the  system. 
In  this  restricted  context,  value  engineering  may 
involve  trade-offs  to  allow  for  use  of  standardized 
parts  in  the  system,  or  to  reduce  the  cost  of  in¬ 
tegrating  components  into  a  system.  But  the  re¬ 
quired  performance  of  the  product/system  itself 
would  not  be  changed. 


('.  "Volar  engineering  ix  nothing  more  than 
<!  >od  deeign  engineering  (or  production  en¬ 
gineering.  or  work  xiwplifieation  or  opera¬ 
tion  nnalt/xix,  etr.)." 

Value  engineering  can  and  does  draw  on  all 
available  te<  hniipieH  to  help  in  defining  function, 
developing  nuernuti\e«  mid  proving  them.  How¬ 
ever,  it  does  not  follow  thill  design  techniques, 
when  used  in  a  V.E.  study,  are  value  engineering. 
The  distinctive  (eat urea  are  the  objective,  the 
method  of  approach  ami  the  criterin  employed. 
Value  engineering  may  in  some  instances  require 
one  set  of  disciplines  and,  in  others,  entirely  dif¬ 
ferent  ones.  To  say  that  V.E.  is  any  or  f  these 
is  an  unjustified  simplification. 

I).  "Value  engineering  ran  aiul  should  he  ap¬ 
plied  before  and  during  initial  dexign 
effort x." 

Value  engineering,  like  original  design  ef¬ 
forts,  locks  for  ways  and  means  to  satisfy  func¬ 
tional  requirement*.  In  addition,  value  engineer¬ 
ing  considers  the  costs  of  providing  function  but, 
in  the  traditional  sense,  so  docs  design  engineer¬ 
ing.  Applying  cost  rniu-iderat  ions  lie  fore  and  dur¬ 
ing  the  initial  design  effort  is  actually  good,  cost- 
conscious,  efficient  design  engineering  practice.  If 
“•tcli  were  the  general  rule,  the  need  for  a  later 
look  at  the  cost  elements  of  a  design  would  not  be 
as  great.  Certainly  efficient.  cost-conBrioua  de¬ 
sign  engineering  which  leads  to  the  last  word  in 
product  value  is  a  desirable  goal  nnd  if  calling 
such  an  effort  V.E.  will  help,  so  much  tho  hotter. 
However,  regardless  of  wliut  it  is  called,  it  is  a 
long  way  from  being  achieved.  This  ia  duo  to 
a  variety  of  causes  which  include  the  intense  pres¬ 
sures  for  pprfonnance,  reliability  and  early  de¬ 
livery.  There  is  also  difficulty  in  achieving  op¬ 
timum  value  in  the  fiu-e  of  rapid  technological 
change  because  of  the  luck  of  cost  data,  knowledge 
of  product  volume  requirements  at  the  time  of 
conceptual  design  ami  the  rapid  rate  of  engineer¬ 
ing  change  generation  throughout  the  design 
cycle.  Value  engineering,  as  presented  in  this 
Handbook,  is  a  technique  which  has  evolved  to 
assist  in  overcoming  the  admittedly  high  cost  of 
achieving  function  in  the  fnce  of  these  recognized 
obstacles. 

Value  engineering,  then,  especially  in  the  de¬ 
fense  effort,  is  considered  to  be  something  above 
and  beyond  the  present  status  of  original  design 
practice.  It  is  an  adjunct  to  it — n  method  for 
giving  cost  and  value  consideration  lo  products 
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nfter  the  primary  goal  of  d&signing  n  workable 
product  ns  quickly  us  possible  linn  1uh>ii  met. 

This  may  seein  to  suggest  t lint  V.Ii.  in  not 
applicable  during  the  design  stage  of  an  item. 
Such  is  not  tile  case,  however,  nnd  the  problem 
is  probably  one  of  semantics,  involving  the  mean¬ 
ing  of  thu  word  design.  In  the  broad  sense,  de¬ 
sign  menus  that  period  of  effort  between  the 
establishment  of  initial  concepts  and  the  start  of 
production.  In  the  narrow,  more  precise  and 
traditional  sense,  design  means  the  initial  cre¬ 
ative  process  which  translates  concept,,  into 
sketch**,  drawings  or  blueprint';  and  whit  h  is 
only  the  fis-st  step  of  the  total  process  loading  to 
production  of  an  item.  As  a  foi  uialized  function, 
V.E.  is  not  directed  to  the  initial  creative  process: 
it  is  directed  at  sM  M*nt  follows.  It  is  in  this 
sense  that  V.Ii.  is  said  to  Ik1  applicable  to  the  tie 
sign  of  a  product . 

li.  “1'fl/tic  engineering,  when  applied  in  tiir 
pnivhtishig  arm,  is  different  front  I  '.hi.  ap¬ 
plied  in  design  or  prod  net  it,  n.“ 

This  misconception  lins  many  variations,  all 
on  the  central  theme  that  V.E.  varies  with  area 
of  application.  Aetunlly,  the  basic  elements  of 
value  engineering  are  the  same,  wherever  applied. 

Some  practitioners  seem  to  imply  that  value 
engineering  (or  value  analysis)  in  purchasing 
consists  of  such  actions  ns  finding  and  developing 
alternate  sources  of  supply,  seeking  out  specialty 
vendors,  using  competitive  bids  to  lower  the  cost 
of  purchases,  etc.  These  are  nil  asjiects  of  good 
purchasing  practice  -not  value  engineering. 
V.E.  can  lie  applied  in  purchasing,  either  directly 
by  applying  V.E.  to  purchased  products  or  in¬ 
directly  by  requiring  that  vendors  do  the  V.E. 
job.  In  addition,  purchasing  can  supply  help 


to  the  V.E.  effort  of  other  groups  by  suggesting 
alternatives  and  supplying  price  data,  for  exam¬ 
ple.  Wherever  applied,  however,  V.E.  must  not 
he  confused  with  other  necessary  functions  in 
product  design,  development,  testing,  production 
amt  purchasing. 

Summary 

Within  the  defense  industry  complex,  product 
value  is  determined  by  the  uilerrel'll ioiisliip  of 
function  and  cost.  High  value  products  ate 
those  that  provide  required  use,  at  the  lowest  pos 
sible  cost.  Value  engineering  is  a  technique  for 
achieving  high  value  product*,  it  is  an  orga¬ 
nized  effort  directed  to  this  etui. 

Value  engineering  i*  not  just  simple  cost  t  ill 
ting,  does  not  lead  to  |>erfoi  ounce  trade  offs,  h 
not  other  types  of  engineering  disciplines,  is  not 
applied  during  initial  design  efforts  ami  is  the 
same  wherever  applied, 

111  short,  value  engineering  is  a  reappraisal  of 
a  product  design  hot h  from  a  function  and  cost 
standpoint,  done  in  older  to  assure  maximum 
value  using  more  recent  knowledge  of  peonomi" 
environment  and  requirements  and  with  a  basic 
objective  different  from  that  of  the  original  de¬ 
sign  engineer.  Where  the  design  group  is  funda¬ 
mentally  concerned  with  the  difficulties  of  achiev¬ 
ing  required  function  l*y  some  means  or  other,  (he 
value  engineering  group  is  concerned  with 
achievement  of  this  defined  fmniior.  ;.t  minimum 
cost. 

Finally,  V.E.  is  defined  as  follows: 

Value  i-aKliieerliiK  Is  1111  orxuulnxl  effort  directed 
lit  nunlyziiig  tin*  function  of  dofinim*  hartlwiire 
with  the  i>un#>ao  of  nrhieving  tlu»  required  fune- 
tloti  nt  the  lowest  overall  eost. 


Chapter  II 
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METHODOLOGY 


introduction 

Chapter  I  dtiincd  value  engineering  as  “an 
organized  effort  directed  at  analysing  the  function 
of  defense  hardware  with  the  purpose  of  achieving 
the  required  function  at  the  lowest  overall  cost.’’ 
Kurt  nor,  to  distinguish  V.E.  efforts  from  hardware 
design  engineering,  it  was  also  pointed  out  that 
hardware  design  engineers  are  primarily  moti¬ 
vated  to  achieve  |>erfonnttnee  (functional)  re¬ 
quirements  in  minimum  time;  whereas  value 
engineers  are  primarily  motivated  by  the  goal  of 
minimizing  cost.  Also,  it  was  stated  that  value  en¬ 
gineering  efforts  should  be  applied  after  the  goals 
of  hardware  designers  have  been  achieved,  or  at 
least  achieved  to  the  extent  that  designers  will 
recommend  that  n  prototype  unit  of  hardware  be 
produced  for  operational  testing. 

This  chapter  focuses  on  now  value  engineering 
is  accomplished.  The  seven  basic  elements  of 
value  engineering  methodology  are  first  presented, 
followed  by  a  general  discussion  of  the  meth¬ 
odology  and  detailed  discussion  of  each  element. 
A  detailed  case  history  and  several  additional  ex¬ 
amples  are  supplied  as  exhibits  to  this  chapter  to 
illustrate  the  application  of  the  methodology. 

Seven  Basic  Elements 

There  are  seven  basic  elements*  of  the  value 
engineering  methodology.  These  elements  are  not 
always  distinct  and  separate — iu  practice  they 
often  merge  or  overlap.  The  seven  elements  are : 

1 .  Product  Select  ion — 1 The  select  ion  of  the  hard¬ 
ware  system,  subsystem  or  component  to  which 
V.E.  efforts  are  to  be  applied ; 

2.  Determination  of  Function — The  analysis 
and  definition  of  function (s)  that  must  be  per¬ 
formed  by  this  hardware; 

3.  Information  (fathering— The  pulling  to¬ 
gether  of  all  pertinent  facta  concerning  the  prod¬ 


uct:  present  cost,  quality  and  reliability  require¬ 
ments,  development  history,  etc. ; 

4.  Development  of  Alternatives — The  creation 
of  ideas  for  alternatives  to  thiR  established  design ; 

5.  ('out  Analysis  of  Alternatives — The  develop¬ 
ment  of  estimates  of  the  cost  of  alternatives  and 
the  select  ion  of  one  or  more  of  the  more  economical 
alternatives  Sr  further  testing  of  technical 
feasibility ; 

0.  Testing  and  Verification — Proof  that  the  al¬ 
ternative^)  will  not  jeopardize  fulfillment  of  per¬ 
formance  ( functional)  requirements;  and 

7.  Proposal  Dubmissiott.  and  Fnllow-up — Prep¬ 
aration  and  submission  of  a  formal  V.E.  change 
proposal. 

To  be  nn  organized  discipline,  a  vnlue  engineer¬ 
ing  effort  should  be  comprised  of  all  seven  ele¬ 
ments.  I n  some  procurement  agencies  or  contract 
ing  firms,  these  elements  of  the  V.E.  job  are 
"scattered"  as  “collateral'’  responsibilities  assigned 
to  design  engineers,  production  engineers,  pur¬ 
chasing  HjxscialistH  or  engineering  cost  analysts, 
under  the  assumption  that,  collectively,  value 
engineering  efforts  are  being  accomplished.  How¬ 
ever,  under  these  circumstances,  it  is  practically 
h?  oj»t!  control  V.E.  efforts;  they 
are  too  diffused  and  too  often  given  only  lip- 
service.  The  premise  upon  which  this  Handbook 
is  based  is  that  value  engineering  is  (or  can  he) 
nn  organized,  effective  discipline  on  y  when  per¬ 
sonnel  devote  their  full  time  efforts  to  all  seven 
elements  of  the  V.E.  job. 

Another  means  of  describing  the  substance  of 
the  seven  elements  is  to  point  out  that  doing  them 
provides  nnswers  to  the  following  questions  about 
a  product : 

•  Wlmt  ib  it  i 

•  Wlmt  does  it  dof 

•  Wlmt  does  it  cost  < 


•Rumples  of  the  application  of  these  eereu  element!  ere  presented  It  Exhibits  1  through  7  nr  this  chapter,  pnges  IS  through 
S!  Kihlblt  t  Is  e  detailed  csee  history  of  the  application  of  VI  methodology.  Exhibits  a  through  7  are  cbbrrrlrted  Illustration 
applied  to  a  variety  of  products 
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^  What  ia  ir  worth  ( 

0  What  else  might  do  the  job i 

®  What  ilo  they  east  i 

®  Which  is  the  least  expensi  ve  * 

®  Will  it  meet  requirements? 

•  What  is  needed  to  implement  ( 

Product  Sstocticii — -Element  Oris 

The  amount  of  resources  which  can  be  allocated 
to  the  value  engineering  function  is  limited. 
Therefore,  it  is  of  the  utmost  importance  that 
these  penree  resources  he  applied  whore  there  ' 
high  potential  for  cost  reduction.  In  other  words, 
value  engineering  should  concentrate  on  products 
exil'd  M”g  high  total  v-oats  in  relation  to  function 
|*erforiftc.d. 

There  are  guidelines  for  selecting  the  products 
which  seem  to  have  the  highest  cost  reduction 
potential.  Because  this  element,  Product  Selec¬ 
tion,  of  the  value  engineering  methodology  is  so 
vital  to  the  jverui!  success  of  the  V.E.  program, 
and  is  sufficiently  complex  that  it.  requires  ex¬ 
tended  discussion,  theso  guidelines  are  presented 
separately  in  Chapter  III,  Criteria  for  Applying 
Value  Engineering.  Thus,  the  emphasis  of  this 
chapter  is  on  elements  two  through  seven  of  the 
methodology. 

Determination  of  Function — Element  Two 

Ily  function  is  meant  the  purpose  or  objective 
of  the  linrdwnre  (subsystems  or  components) 
under  consideration.  In  simple  terms,  functional 
requirements  arc  those  explicit  performance  char¬ 
acteristics  that  must  be  possessed  by  the  hardware 
if  it  is  “to  work.”  They  define  the  limits  of  what 
the  hardware  must  be  nble  to  do  in  relation  to  the 
larger  system  of  wliith  it  is  a  part.  The  method 
for  doing  this  “work"  is  only  implied  by  these 
performance  requirements;  it  is  the  designer’s  job 
to  make  this  method  tangible  and  exp'  cit.  Thus, 
functional  requirements  are  the  ends  that  imply 
the  means  (i.e.,  the  hardware  design)  to  provide 
for  these  ends. 

The  definition  of  function  in  explicit  quantita¬ 
tive  terms  is  a  difficult  task.  Many  times  there  is 
a  temptation  to  look  at  the  product  and  say  it  de¬ 
fines  required  function.  Actually,  the  designer 
often  assumes  that  certain  functions  are  required. 
Thus,  many  of  the  benefits  of  defining  t!  e  function 
are  obtained  when  the  value  engineer  defines  pre¬ 
cisely  which  characteristics  of  the  design  are  re¬ 


quired.  Often,  comjTOttcnts  of  tho  product  (or  lhv> 
product  itself)  can  be  eliminated,  and  the  entile 
assembly  or  system  still  will  »vorir  satisfactorily, 
When  this  occurs,  the  ideal  of  value  engineering 
has  been  achieved-— elimination  of  an  unnecessary 
component  with  a  100%  east  reduction. 

In  attempting  to  defino  function,  it  is  helpful  to 
the  value  engineer  to  describe  it  in  the  form  of  two 
words :  one  verb  and  one  noun.  For  example,  in 
the  caso  of  a  thermometer,  the  basic  function  is 
“register  temperature.”  The,.-  are  two  reasons 
for  so  restricting  the  definition  of  function : 

•  The  use  of  two  words  avoids  the  possibility 
of  combining  funci  ions  and  attempting  to  de¬ 
bt  ie  more  than  one  simple  function  at  a  time; 
and 

©  The  use  of  two  simple  words  will  achieve  the 
lowest  level  of  abstraction  possible  with 
words:  the  identification  of  the  function 
should  be  ns  specific  as  possible, 

Tho  value  engineer  should  be  careful  to  identify 
all  required  functions,  whether  they  nre  primary 
or  secondary.  For  example,  a  light  source  also 
may  be  required  to  withstand  severe  environ¬ 
mental  conditions  or  a  handle  also  may  lie  required 
to  provide  for  locking.  Accurate  description  of 
each  required  function  in  quantitative  terms  is  a 
prerequisite  for  successful  value  engineering  of 
the  product. 

Information  Gathering — Element  Three 

Once  having  defined  the  function,  the  value  en¬ 
gineer  next  embarks  upon  an  intensive  informa¬ 
tion  gathering  effort  in  two  phases:  tl)  specific 
information  about  the  product  itself,  such  ns 
cost,  of  the  present  design,  quality  and  re¬ 
liability  requirements,  maintainability  charac¬ 
teristics,  volume  to  1  •  produced,  development  his¬ 
tory,  etc. ;  and  (2)  gmeral  information  concerning 
the  technology  of  the  product,  including  present 
state-of-the-art,  vendor  sources  of  supply  for  com¬ 
ponents  of  the  item,  processes  to  he  employed  in 
its  manufacture,  and  establishment  of  contact  with 
individuals  in  the  organization  who  have  technical 
knowledge  of  this  type  of  product. 

A.  Xpccifir  / nformution  About  the  Product 
Tho  value  engineer  should  compile  all  in¬ 
formation  about  the  product  under  study,  within 
the  time  constraints  of  the  project  and  to  the 
best  r>f  his  ability.  Particular  emphasis  must  be 
placed  upon  getting  accurate  cost  data  on  the  item 
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as  presently  designed.  This  will  require  contact 
with  cost  estimators,  cost  accountants,  purchasing 
personnel  aiul  any  others  within  the  organization 
who  may  have  cost  data.  Obviously,  an  accurate 
comparison  of  alternative  costs  with  present  costs 
requires  precise  cost  data.  No  element  of  cost 
should  be  overlooked,  direct  labor,  material,  and 
factory  burden — all  must  Bo  included,  with  a 
caretul  discrimination  Between  the  fixed,  semi- 
variable  and  variable  items  of  factory  burden. 

In  addition  to  obtaining  all  available  coat 
information,  it  is  necessary  to  pull  together  mil 
information  about  the  performance  of  the  item, 
All  applicable  specifications  and  standards  must 
he  analyzed  to  determine  all  requirements  of  t<-  • 
product.  It  will  also  bo  necessary  to  assemble  all 
drawings,  tech  data  sheets,  tooling  descriptions 
and  any  previously  authorized  engineering 
changes.  The  more  knowledge  the  value  engineer 
has  concerning  the  product,  the  bettor  job  he  will 
lie  able  u>do  in  determining  if  there  is  a  1es9  expen¬ 
sive  way  of  achieving  the  required  function. 

B.  General  Information  About  the,  Product 
More  than  just  specific  knowledge  about  the 
product  is  required  if  a  thorough  study  is  to  be 
done.  It  is  essential  to  possess,  or  have  access  to, 
till  available  information  concerning  the  partic¬ 
ular  technology  involved.  Awareness  of  the  latest 
developments  in  the  field  is  required.  A  particu¬ 
larly  good  source  of  information  is  provided  by 
specialty  vendors,  who  supply  components  for  the 
type  of  product  under  study.  The  value  engineer 
should  familiarize  hw.iself,  to  the  maximum  prac¬ 
tical  extent,  with  the  various  manufacturing  proc¬ 
esses  that  may  be  employed  in  the  manufacture 
of  the  product.  He  should  avail  himself  of  any 
knowledge  voncemisig  the  particular  product  area 
which  may  exist  anywhere  in  the  organization. 
The  more  information  brought  to  boar  on  the 
problem,  the  more  likely  is  the  possibility  of  sub¬ 
stantially  reducing  the  cost  of  the  product  under 
study. 

Development  of  Alternatives— -Element  Foyr 

At  this  point,  an  intimate  knowledge  of  the 
item  under  analysis  has  been  developed  and  a 
basis  for  the  most  difficult  and  intangible  portion 
of  the  process  formulated.  This  is  the  creative 
portion  of  the  value  engineering  activity  and,  de¬ 
pending  upon  (lie  individual  or  individuals  in¬ 
volved,  may  take  many  forms.  The  purpose  is  to 
generate  ideas  «!>oul  the  item's  function  and  design 


and  conceive  of  more  economical  and  equally  effec¬ 
tive  means  of  performing  the  same  function. 
Analytical  methods,  iterative  methods  such  as 
check  lists  and  urstruotmed  procedures  such  as 
brainstorming  may  akio  play  a  part  in  this  process. 
Whatever  methods  are  used,  the  basic  purpose  is 
to  create  a  sewee  of  alternative  designo,  all  of 
which  will  guarantee  required  function,  and  ono  of 
which  will,  hopefully,  reduce  cost.  There  follows 
an  abbreviated  clt»ck  list,  directed  toward  mechan¬ 
ical  types  of  items,  which  provides  a  series  of  use¬ 
ful  questions. 


i 


Typical  ('heck  List  for  Use  iv.  Developmg 
Alternative  Designs 


Genera) 


®  ('an  the  design  be  changed  1c  eliminate  the 

part  ?  <  / 

a  ran  the  present,  design  be  purchased  at  lower  i  1 
cost  ? 

®  Can  a  standard  part  be  used? 

©  Would  an  altered  standard  part  be  more  eco¬ 
nomical?  \£ 

•  If  the  para  is  to  improve  appearance,  is  this 
justified  ? 

•  Is  there  a  less  costly  part  that  will  perform 
the  same  function? 

•  Can  the  design  be  changed  to  simplify  the 
part  ? 

•  Will  the  design  permit  standnrd  inspection 
equipment  to  be  used? 

•  ('an  a  part  designed  for  other  equipment  be 
used? 

©  ('an  a  less  expansive  material  be  used? 

•  Can  the  number  of  different  materials  be 
reduced  ? 

•  Are  there  newly  develojied  materials  that  can 
be  used? 


Machining 

®  Are  all  machined  surfaces  necessary? 

©  Will  a  coarser  finish  be  adequate? 

©  Docs  dosign  permit  the  us©  of  standard  cut¬ 
ting  tools? 

•  Are  tolerances  closer  thnn  they  need  be? 

•  Can  another  material  be  used  that  would  l>o 
easier  to  machine  ? 

©  Can  a  fastener  be  usc.l  to  eliminate  tapping? 

•  Can  weld  nuts  lx*  used  instead  of  a  tapped 

hole  ?  4 

"i 


Assembly 

''ft  Can  two  or  more  pails  bo  combined  in  one? 

0  Can  parts  bo  made  symmetrical  ? 

•  Is  there  a  newly  developed  fastener  to  speed 
assembly  ? 

0  Aro  n  minimum  number  of  hardware  sizes 
used? 

®  Are  stock  components  called  for  where 
possible? 

•  Can  roll  pins  be  used  to  eliminate  reaming? 

fipecificatums  and  Stand/tid* 

•  Is  there  a  standard  part  that  can  replace  a 
manufactured  item? 

•  Can  an  altered  standard  part  be  used  instead 
of  a  special  part  ? 

•  Can  any  specification  be  changed  to  effect  a 
cost  reduction? 

®  Can  standard  actuating  devices  be  used,  such 
as  cylinders  or  gear  motors? 

•  Is  standard  hardware  used? 

•  Are  all  threads  standard  ? 

•  Can  standard  cutting  tools  be  used  ? 

•  Can  standard  gauges  be  used? 

•  Is  material  nvailuble  with  tolerance  and  fin¬ 
ish  that  will  eliminate  machining? 

C«»t  Analysis  of  Alternatives — Element  Five 

The  various  alternatives  developed  in  the.  pre¬ 
vious  stop  of  the  V.E.  process  next  are  subjected 
to  n  test  of  their  economic  feasibility.  That  is, 
each  alternative  is  costed,  with  the  goal  of  finding 
the  least  costly,  the  ’text  least  costly,  and  so  on 
until  nil  alternatives  ate  ranked  according  to  cost. 
This,  then,  permits  detailed  technical  (and  eco¬ 
nomic)  .study  of  tho  alternatives  on  u  priority 
basis,  with  the  highest  potential  savings  alterna¬ 
tive  first,  to  determine  whether  die  alternative 
will  lead  to  significant  cost  reduction.  It  may 
also  cause  further  efforts  at  developing  alterna¬ 
tives  or  may  lead  to  a  cancellation  of  the  V.E. 
study,  since  it  may  show  that  no  alternative  is 
significantly  less  costly  than  the  present  method 
of  meeting  required  function. 

The  costing  of  alternatives  should  take  place  in 
two  broad  steps.  First,  a  gross  cost  estimate  is 


made.  Second,  based  on  the  gross  estimate,  more 
detailed  and  refined  estimates  are  prepared. 

A.  Gh'oss  Cost  Estimating 

The  purpose  of  tho  gross  estimate  is  to  arrive 
at  quick  indications  of  the  relative  worth  of  the 
alternatives  as  well  as  to  rank  them. 

The  gross  estimate  may  be  nothing  more  tlnm 
an  estimate  based  on  comparing  the  elements,  ma¬ 
terials  and  processes  of  the  alternative  and  the 
original  (or  present)  method  of  providing  func¬ 
tion.  Unless  there  are  significant  differences — 
fewer  parts,  easier  to  assemble,  less  expensive  ma¬ 
terials — the  alternative  probably  is  not  signifi¬ 
cantly  better  than  the  original.  Although  it 
should  no!  be  discarded  completely,  it  should  lie 
considered  further  only  after  gross  costs  of  more 
promising  alternatives  have  been  estimated. 

B.  Detailed  Cost  Estimating 

\s  previously  described  under  element  three, 
Information  Gathering,  the  original  (present) 
method  of  providing  required  function  is  costed 
as  carefully  and  accurately  ns  possible.  Similar 
effort  is  required  for  each  alternative  method  of 
providing  required  function  which  appears  Jo 
have  merit  based  on  the  gross  evaluation  of  cost 
and  technical  feasibility. 

The  detailed  costing  proceeds  step-wise,  with 
each  succeeding  step  being  performed  only  if  the 
preceding  step  shows  that  tho  alternative  is  still 
a  good  cost  reduction  candidate.  Most  of  these 
steps  are  the  res|Hmsibility  of  the  value  engineer 
or  value  team  doing  tho  V.E.  study  but,  as  will 
bo  shown  in  Chapter  IV,  sometimes  a  final  decision 
about  the  cost  and  savings  from  a  V.E.  proposal 
cannot  l>e  determined  until  t lie  formal  proposal  is 
reviewed  by  the  customer. 

Before  listing  each  of  these  steps,  it  is  im- 
portont  to  re  emphasize  that  V.E.  levs  us  its  pri¬ 
mary  goal  the  achievement  of  true  cost  reduction. 
Therefore,  cost  estimates  must  lie  as  complete  and 
accurate  as  possible.  It  is  Axiomatic  that  consist¬ 
ency  in  making  measurements  reduces  errors  in 
comparing  them.  Therefore,  it  is  mandatory  that 
whatever  estimating  approach  an  organization 
takes,  if  be  consistently  applied.  More  specifically, 
whatever  method  is  used  to  cost  t he  original  or 
present  method  of  providing  required  function 
also  should  be  used  in  costing  alternatives. 

The  steps  in  the  detailed  cost  analysis  are  :  ( 1 ) 
estimating  the  number  of  units  to  which  the 
change  will  apply;  (2)  estimating  the  variable 
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cost  of  manufacturing  the  alternative;  (3)  esti¬ 
mating  the  fixed  costs  of  manufacturing  the  alter¬ 
native  ;  (4)  estimating  all  of  the  costs  necessary  to 
implement  the  change  into  production;  and  (5) 
estimating  the  logistic  costs  of  supporting  and 
maintaining  the  alternative.  A  detailed  descrip- 
t  ion  of  eacli  of  these  steps  and  of  their  use  follows ; 

1.  Estimating  the  number  of  units  to  which 
the  change  vnU  apply 

In  terms  of  the  number  of  units  of  product, 
>■.  subcontractor  or  a  prime  contractor  should  meas¬ 
ure  the  applicability  of  a  V.E.  change  proposal  to 
those  units  that  will  be  produced  after  the  change 
is  implemented,  as  provided  in  the  procurement 
contracts  then  in  force.  In  these  days  of  accel¬ 
erated  obsolescence  and  changing  defense  require¬ 
ments,  plans  for  future  procurement  contracts  for 
additional  units  of  product  are  very  susceptible  to 
cancellation.  Therefore,  to  be  realistic,  the  esti¬ 
mates  of  total  savings  from  a  V.E.  change  should 
apply  to  units  produced  under  the  contracts  in 
force. 

The  estimate  of  the  time  required  to  imple¬ 
ment  the  chunge  should  be  as  conservative  os  tlie 
estimate  of  the  cost  of  implementing  the  change. 
It  should  reflect  allowances  for  delays  in  the  pro¬ 
cedure  for  evaluating  and  authorizing  the  change 
pro|>osal  and  delays  in  the  planning  and  executing 
all  tlie  engineering,  purchasing  amt  manufactur¬ 
ing  jolts  that  have  to  be  done  before  units  incor¬ 
porating  the.  V.E.  change  can  be  produced. 

2.  Estimating  the  variable  cost  of  the  alter¬ 
native 

This  step  is  concerned  with  tlie  determina¬ 
tion  of  tlie  variable  portion  of  total  unit  cost  ;  that 
is,  those  components  of  cost  which  can  be  identified 
with  each  unit  or  product,  or  are  incurred  in  direct 
proportion  tot  lie  number  of  units  produced.  Such 
costs  fall  into  two  categories: 

*  Direct  labor  and  direct  material  normally 
measured  and  accounted  for  on  the  basis  of 
tho  product  or  item  in  which  they  are  con¬ 
sumed  ;  and 

•  Variable  items  of  burden  such  as  inspection 
costs,  test  and  shipping,  and  other  items  often 
included  in  burden.  Some  of  these  items  may 
have  to  be  estimated  and  others  may  lie  de¬ 
rived  from  existent  standard  costs  or  cost 
history. 
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Once  tiie  variable  costs  are  determined,  the 
balance  of  tlie  cost  estimating  is  directed  at  the 
definition  o,  the  various  fixed  costs  which  must 
be  met  if  the  alternative  is  to  be  adopted. 

3.  Estimating  the  fixed  costs  of  manufactur¬ 
ing  the  alternative  product 

Care  must  be  exercised  in  arriving  at  ap¬ 
propriate  fixed  costs  to  charge  to  the  alternative 
method.  The  evaluation  should  reflect  only  those 
fixed  manufacturing  expenses  that  would  be 
changed  if  the  proposal  were  implemented. 
Often,  accountants  charge  products  with  expenses 
of  organizations,  procedures  and  facilities  that  ac¬ 
tually  would  not  be  affected  if  alternative  meth¬ 
ods  were  implemented.  Those  that  are  affected, 
however,  must  be  covered.  They  would  include 
such  items  as  property  taxes,  heat,  light,  property 
insurance  premiums,  salaries  paid  to  supervisory 
and  technical  personnel  who  plan  and  control 
the  production  activities  and  depreciation  ex¬ 
penses  for  tlie  building  and  equipment  used  to 
manufacture  and  maintain  the  equipment,  again, 
if  they  change  because  of  implementing  the  al¬ 
ternative  method  and  only  to  the  extent  to  which 
they  will  change. 

4.  Estimating  the  costs  of  implementing  the 
change  into  production 

These  expenses  are  generally  understood  to 
cover  the  costs  which  the  manufacturer  incurs  in 
getting  the  changes  into  production.  Among  them 
are  the  following :  production  engineering  design ; 
fabrication,  installation  and  maintenance  of  new 
tools  and  equipment ;  development  of  new  work 
methods  needed  to  implement  the  change  into  the 
manufacturing  process;  training  of  personnel; 
expenses  for  tlie  labor  required  to  install  or  re- 
arrange  production  and/or  tost  equipment;  and 
product  design  and  test  engineering  work  to  alier 
existing  product  drawings,  diagrams,  test  speci¬ 
fications,  including  tlie  work  of  disseminating  this 
information  to  all  agencies  affected. 

5.  Estimating  the  logistic  costs  of  supporting 
and  maintaining  the  alternative  method 
Although  the  group  or  person  doing  tlie 

V.E.  job  probably  has  limited  knowledge  of  the 
logistic  costs  which  would  result  from  implement¬ 
ing  tlie  alternatives  developed  by  Iub  efforts,  he 
nevertheless  should  identify  nud  cover  as  many  as 
possible.  Among  them  are  the  following:  adapt¬ 
ing  the  V.Ii.  change  to  products  and  support-ma¬ 
terial  already  in  the  field,  disposing  of  stocks  of 
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spare  parte  already  provisioned,  adapting  main¬ 
tenance  tools  and  test  facilities  (or  providing  new 
ones  if  nocossary),  costs  of  restocking  spare  and 
repair  parts,  preparation  and  publication  of 
changes  for  operating,  maintenance  and  supply 
manuals,  and  revision  of  training  procedures  and 
documents. 

6.  Final  use  of  the  cost  data 

Once  the  preceding  costs,  both  fixed  and 
variable,  have  been  estimated  as  accurately  and 
thoroughly  as  possible  and  the  number  of  units 
to  which  the  alternative  method  will  apply  has 
been  estimated,  the  economic  feasibility  of  the  al¬ 
ternative  method  is  easily  determined.  The  dif¬ 
ference  in  variable  cost  between  the  old  method 
And  tile  alternative  is  multiplied  by  the  number  of 
units.  From  these  gross  savings,  all  fixed  costs 
must  be  deducted. 

In  addition  to  fixed  costs  discussed  in  the 
previous  steps,  costs  of  conducting  the  V.E.  study, 
costs  incurred  in  the  management  review  of  the 
V.E.  proposal,  costs  of  negotiating  Contract 
Change  Notices,  and  administrative  handling  ex¬ 
penses  must  also  be  deducted.  Originators  of  pro¬ 
posals  must  develop  for  most  of  these  latter  areas 
A  schedule  of  surcharges  to  l>e  applied  against  each 
V.E.  change  proposal.  Again,  consistency  in  ap¬ 
plication  is  necessnry. 

If  after  deduction  of  all  fixed  costs  from 
the  gross  savings,  the  net  savings  are  substantial, 
the  alternative  method  is  economically  feasible. 

The  cost  data  derived  in  analyzing  an  alter¬ 
native  can  be  used  in  other  ways,  such  as  calcu¬ 
lating  break-even  point,  figuring  return  on  the 
V.E.  investment  and  for  future  reference  in  pre¬ 
paring  cost  estimates  for  similar  hardware  items. 
Of  course,  its  first  use  will  be  in  proparing  the 
formal  V.E.  change  proposal,  since  this  is  the 
basic  evidence  supporting  adoption  of  the 
alternative. 

Testing  end  Verification — Element  Six 

All  economically  feasible  alternatives  developed 
in  the  V.E.  study  must  be  tested  to  ensure  that  they 
will  provide  required  function.  If  they  do  not, 
they  are  rejected  from  further  consideration  un¬ 
less  modified  to  meet  functional  requirements. 

In  assessing  technical  feasibility,  each  required 
function  is  examined  in  turn.  As  previously 
described,  primary  and  secondary  functions  are 
originally  defined  in  terms  of  wlmt  the  product  or 


item  must  do,  with  what  accuracy  it  must  per¬ 
form,  how  dependable  the  product  must  be  and 
under  what  environmental  conditions  it  must 
operate.  In  addition,  required  function  may  in¬ 
clude  elements  related  to  operation  and  mainten¬ 
ance,  such  as  safety,  ease  of  repair  and  accessibil¬ 
ity,  etc. 

Tiie  value  engine  attempts  to  determine 
whether  the  alternative  method  meets  each  of 
these  elements  of  required  function. 

The  following  general  check  list  is  recommended 
ns  a  starting  point  in  assessing  the  technical 
feasibility  of  an  alternative  method.  The  check 
list  should  bo  refined  in  detail  every  time  that  it 
is  used,  so  that  it  includes  each  and  every  specific 
functional  requirement  of  each  category. 

General  Cheek  List  f&i'  Technical  Feasibility 

•  Does  the  alternative  provide  necessary  per¬ 
formance  requirements ! 

9  Are  quality  requirements  met  by  the 
alternative? 

•  Are  reliability  requirements  met  by  the 
alternative? 

9  Is  the  alternative  compatible  with  the  system 
of  which  it  is  a  part  ( 

9  Are  safety  requirements  met  by  the  alterna¬ 
tive  ? 

•  Does  tiie  alternative  improve  or  at  least  not 
reduce  maintainability  characteristics  of  it¬ 
self  or  the  system  of  which  it  is  a  part  ? 

9  Does  the  alternative  permit  adequate  provi¬ 
sioning,  transporting  and  storing  of  neces¬ 
sary  support  material  for  the  alternative  or 
system  of  which  it  is  a  part  ? 

In  developing  answers  to  tiie  questions  posed  by 
the  check  list,  the  value  engineering  group  may 
perform  the  testing  and  verification  or  they  may 
call  on  specialists  in  their  own  organization,  or 
consultants  from  other  organizations.  Library 
searching  may  be  needed,  detailed  computer  oper¬ 
ations  may  be  involved.  Pilot  icsts  may  l>e  re¬ 
quired,  or  even  full-scale  field  tests. 

Depending  on  the  nature  of  (lip  alternative,  it 
may  vary  from  easy  to  assess  to  extremely  difficult. 
Regardless  of  the  relative  ease  or  diliicunv  of 
assuring  that  the  alternative  will  provide  required 
function,  it  is  tiie  responsibility  of  the  value  engi¬ 
neer  or  V.E.  team  to  establish  conclusively  that 
functional  requirements  are  met. 
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Proposal  Submission  and  Follow-up— -Cle¬ 
ment  Seven 

One©  the  V.E.  team  or  value  engineer  has 
assured  himself  that  an  alternative  is  economically 
and  technically  feasible,  and  is  the  boat  alterna¬ 
tive  of  all  developed,  a  formal  proposal  is  pre¬ 
pared  recommending  adoption  and  implementa¬ 
tion  of  the  alternative. 

The  preparer  of  the  proposal  should  be  guided 
by  considering  the  procedures  used  by  others  in 
evaluating  it.  Specifically,  he  should  view  his 
proposal  as  others -will  view  it.  If  the  report  does 
not  communicate  effectively,  the  whole  study  is 
in  jeopardy. 

In  addition,  consider  tire  man,  or  the  group  of 
men,  that  will  road  the  report.  They  are  busy; 
they  want  the  facts  quickly  and  concisely.  Yet, 
the  report  must  tell  them  all  they  want  to  know 
about  something  with  which  they  are  not  familiar. 
Before  and  after  must  be  clearly  explained.  The 
before  must  be  briefly  reviewed.  The  after  must  be 
justified.  Precise  costs  of  both  must  be  cited.  In 
short,  the  entire  V.E.  study  must  lie  summarized 
concisely  and  accurately. 

A  standard  form  should  bo  usod  wherever  pos¬ 
sible,  supplemented  with  graphic  material  as  re¬ 
quired.  Exhibit  8  illustrates  such  a  form.  A 
standard  form  is  recognized,  and  its  purpose  is 
immediately  understood ;  it  can  be  circulated,  re¬ 
produced  and  reviewed  with  more  efficiency.  In 
large  organizations  where  many  studies  am  un¬ 
dertaken,  a  standard  form  can  also  bo  for  filing 
and  reference.  If  a  form  is  not  available,  how- 
pver,  or  if  a  more  lengthy  report  is  desired,  there 
are  a  number  of  suggestions  which  may  help  to 
prepare  proposals  which  communicate  effectively, 
Those  suggestions  are  as  follows : 

«  The  title  should  briefly  refer  fo  the  item  and 
the  study.  It  should  be  followed  by  a  sum¬ 
mary  of  the  problem  and  a  '‘nutshell"  descrip¬ 
tion  of  the  proposed  solution. 

•  Clarify  what  the  item  is,  wlmt  it  does,  what 
assembly  it  is  in — and  similar  facts  to  outline 
your  subject. 

•  Indicate  why  it  was  selected  for  study,  i.e., 
whu.  aroused  your  suspicions  about  its  poor 
value.  Also  show  why  savings  are  likely, 
pointing  out  for  example,  that  so  many  thou¬ 
sands  of  them  are  used  each  year,  etc. 


•  Reveal  the  alternative  and  provide  a  short 
description  of  its  salient  features. 

•  As  accurately  as  possible,  indicate  in  detail 
the  savings  that  will  result. 

•  Summarize  the  pattern  of  study,  referring  to 
the  sources  of  your  data.  Mention  which  ven¬ 
dors  or  articles  led  to  your  selection  of 
alternatives. 

•  Couch  explanations  according  to  the  training 
and  experience  level  of  the  reader.  Reports 
that  are  reviewed  at  a  lower  level  usually 
involve  proving  the  engineering  feasibility  of 
the  change  with  oxtreme  technical  detail. 
Technicians  and  engineers  want  such  facts; 
they  weed  them  to  approve  your  conclusions. 
At  higher  administrative  'evels,  the  technical 
details  can  be  summarized  while  the  financial 
benefits  must  be  emphasized.  Ixmg-range  ef¬ 
fects  on  policies,  procurement  and  applica¬ 
tions  ate  more  significant  at  the  higher  levels 
of  decision  making. 

•  Where  it  is  appropriate,  mention  the  names 
and  contributions  of  other  individuals  in  the 
organization.  If  the  study  has  the  approval 
of  other  authorities,  cite  this  ns  an  indication 
of  broad  organizational  support. 

•  Design  the  report  to  secure  approval;  an¬ 
ticipate  objections  and  provide  the  answers. 
Remember — if  the  reader  has  to  stop  to  get 
more  information,  the  report  may  be  dead. 

•  The  use  of  supplementary  material  depends 
on  the  nature  of  the  report.  If  it  is  long  and 
complex,  simple  charts,  figures  and  tables  may 
be  far  more  effective  than  pages  of  hard-to- 
rend  values,  dates  and  statistics.  Illustrations 
and  photos  are  always  a  welcome  relief  from 
pages  of  text.  A  tnblc  of  contents  is  n  re¬ 
quirement  when  the  report  is  long. 

By  following  the  preceding  suggestions,  pro¬ 
posals  will  be  prepared  which  facilitate  prompt, 
accurate  evaluat  ion  based  primarily  on  the  merits 
of  the  proposal — a  desirable  goal  for  the  V.E. 
effort. 

Once  the  proposal  is  submitted,  it  must  be  fol¬ 
lowed  up  periodically  in  order  to  monitor  its  prog¬ 
ress.  (A  sample  form  to  facilitate  this  follow-up 
is  included  as  Exhibit  0  )  The  responsible  value 
engineer  should  regularly  make  a  check  of  who 
has  the  proposal  and  what  its  current  status  is. 
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Occasionally,  there  are  delays  in  initiating  evalu¬ 
ation  notion  on  the  proposal.  In  this  ense,  jwlite 
reminders  to  the  responsible  authority  may  'btj 
necessary.  Follow-up  notes  should : 

1.  Offer  help,  if  any  further  clarification  of 
the  proposal  is  required ;  and 

2.  Stress  that  delay  in  project  acceptance  will 
result  in  a  loss  of  savings,  especially  on  current 
programs. 

As  might  be  suspected,  the  preceding  is  meant 
to  imply  that  the  value  engineer  or  Y.E.  group 
should  never  let.  a  V.E.  effort  die  t>ecause  of  inac¬ 
tion  at  the  evaluation  stage.  Instead,  the  evalua¬ 
tion  action  should  he  carefully  followed  and  gen  My 
“needled”  as  necessary  until  final  action,  in  the 
form  of  approval  or  disapproval,  and  implemen¬ 
tation  once  approved,  has  been  completed. 

Summary 

There  are  seven  bnsic  elements  of  value  en¬ 
gineering  methodology:  (1)  Product  Selection; 
(2)  Determination  of  Function;  (ft)  Information 
Gathering;  (4)  Development  of  Alternatives; 
(5)  Cost  Analysis  of  Alternatives;  (C>)  Testing 
and  Verification;  and  (7)  Proposal  Submission 
and  Follow-up.  To  be  an  organized  discipline, 
a  value  engineering  effort  should  be  comprised  of 
all  seven  elements. 


Application  of  the  methodology  will  answer  tin¬ 
foil  owing  questions  about  the  product :  (1)  What 
is  it?;  (2)  What  does  it  do?;  (ft)  What  does  it 
cost?;  (4)  What  is  it.  worth?;  (ft)  What-  else 
might  do  the  job?;  (6)  What  do  they  cost?;  (7) 
Which  is  least  expensive?;  (8)  Will  ,t  meet  re¬ 
quirements?;  and  (!))  What  is  needed  to  imple¬ 
ment? 

A  clear  determination  of  function  is  a  prerequi¬ 
site  to  a  successful  value  engineering  analysis. 
Following  the  determination  of  function,  the  value 
engineer  must  then  gather  all  pertinent  informa¬ 
tion  [tertaining  to  the  product  and  to  the  tech¬ 
nology  in  general  with  particulrv  emphasis  on  a 
complete  cost  breakdown.  The  next  stop  is  to  de¬ 
velop  alternative  menus  of  achieving  the  required 
function.  The  alternatives  must  then  be  costed 
in  detail  and  the  least  expensive,  technically 
feasible  method  selectod.  The  selected  method 
must  then  be  subjected  to  testing  and  verification 
to  ensure  that  it  does,  in  fact,  achieve  the  requiivd 
performance.  The  next  steps  in  the  process  are 
to  summarize  the  resrlts  of  the  study,  submit  them 
in  the  form  of  a  value  engineering  change  proposal 
and  follow-up  on  the  proposal  to  the  point  of 
either  implementation  of  the  change  or  rejection 
of  the  proposal. 
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Exhibit  1 


CASE  HISTORY 


Product  Selection 

The  item  selected  for  analysis  is  a  Signal  Data 
Converter  Chassis  Assembly,  which  is  a  innjor 
component  of  an  air-borne  navigational  system. 
The  Signal  Data  Converter  acts  as  the  brain  of 
the  doppler  navigation  system.  Essentially,  it  is 
a  high-speed  computer  which  converts  the  input 
electrical  signals  from  the  receiver-transmitter 
for  input  to  the  direct  ion- velocity  indicator,  to 
which  it  is  coupled. 

The  item  was  selected  for  initial  review  on  the 
basis  that  it  was  a  high-cost,  complex  product. 
Tho  initial  analysis  indicated  that  Five  major  com¬ 
ponents  of  the  total  assembly  should  be  subjected 
to  a  detailed  V.E.  study. 

Determination  of  Function 

The  five  major  components  of  the  Signal  Data 
Converter  that  wero  selected  for  detailed  study, 
with  a  description  of  their  primary  function,  nro 
listed  below : 

•  Chassis  Subassembly — provide  a  mounting 
surface  and  housing  for  the  electronic 
modules  (not  under  study),  interconnect 
board  subassembly  and  associated  wiring. 

•  Top  Cover — servos  as  a  shield  against  atmos¬ 
pheric  contamination  and  mechanical  dam¬ 
age  during  and  aftor  installation. 

•  Bottom  Conor — provide  a  protective  shield 
for  the  interconnect  board  subassembly. 

•  Intercomiect-  Board  Subassembly—  provide 
circuit  continuity  within  the  Signal  Data 
Converter. 

•  Handle — permits  removal  of  the  Signal 
Data  Converter  from  its  mounting  rack. 

Information  Gathering 

Tho  Signal  Date  Converter  is  a  “make”  item. 
Prototype  fabrication  and  testing  have  been  com¬ 


pleted  ;  fabrication  of  an  additional  two  hundred 
deliverable  items  to  the  protototype  design  is 
planned  to  start  in  eight  weeks — no  production 
problems  are  anticipated. 

The  chassis  eubaBsemhly  is  a  sheet  metal  fab¬ 
ricated  box  with  tho  bottom  open.  Twenty  elec¬ 
tronic  modules  are  mounted  on  the  chassis  which 
also  houses  the  interconnect  circuit  board  and 
harness  assembly,  providing  continuity  between 
the  Signal  Data  Converter  and  other  related  units 
of  the  system.  The  present  cost  of  the  chassis 
subassembly  is  $90.  The  top  “deck"  is  punched 
to  accept  the  rectangular  connectors  to  winch  the 
electronic  modules  are  mounted.  Four  holes  are 
punched  into  the  front  panel  for  conventional 
round  connectors.  There  are  thirty-two  anchor 
nuts  riveted  in  the  chnssiB  for  mounting  the  bot¬ 
tom  and  top  covers.  Thore  are  t  wo  locating  holes 
in  the  rear  panel  The  electronic  modules  (20) 
are  located  on  the  top  of  the  assembly  by  locating 
holes,  color  coding  and  pnrt  numbers  stenciled  in 
place.  Tho  interconnect  board  subassembly  is 
mounted  inside  the  chassis. 

Tho  top  cover  serves  as  a  shield  against  at¬ 
mosphere  contamination  and  mechanical  damage. 
It  does  not  provide  a  pressure  seal.  The  cover  is 
beaded  for  structural  rigidity.  Twelve  metalcals 
are  bonded  to  tho  inside  of  the  cover  on  which  are 
inscribed  circuit  diagrams  of  the  electronic  mod¬ 
ules  for  maintenance  purposes.  Doublers  are 
riveted  to  the  cover  flanges  to  increase  structural 
integrity  of  the  cover  under  vibration.  The  pres¬ 
ent  cost  of  the  top  cover  is  $85. 

The  bottom  cover  is  made  from  0.040  aluminum 
sheet  flanged  on  tho  long  dimension  and  attached 
to  the  chassis  by  sixteen  snows.  It  has  three 
I  toads  in  the  transverse  direction  equally  spaced 
from  foie  to  aft.  Tho  present  cast  of  this  com- 
jtonent  is  $15. 

The  interconnect  itnard  subassembly  consists  of 
a  printed  circuit  bonrd  and  an  electronic  harness. 
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Tlio  pi^esent  cost  of  the  subassembly  is  $486.  It 
is  mounted  in  the  chassis  so  that  ti  e  twenty  mod¬ 
ule  connectors  nrc  attached  to  the  top  of  the  chassis 
end  the  four  conventional  connectors  are  attached 
to  the  front  panel.  The  harness  is  made  separately 
and  is  mounted  on  the  printed  circuit  board.  The 
ends  of  the  harness  are  soldered  to  terminals  and 
eyelets  of  the  board  at  approximately  one  hun¬ 
dred  and  fifty  <160)  points.  The  handle  is 
mounted  to  the  front  panel  and  costs  $15  (a  sepa¬ 
rate  latching  hook  is  also  mounted  on  the  front 
panel,  and  costs  $0.81). 

In  addition  to  gathering  data  on  the  specific 
components  under  study,  the  V.E.  team  contacted 
numerous  specialty  vendors  who  had  experience  in 
manufacturing  similar  items.  The  team  also  con¬ 
ducted  considerable  research  into  the  general  tech¬ 
nology  of  mounting  and  housing  this  type  of 
equipment 

Development  of  Alternative* 

All  ideas  were  recorded  which  could  produce 
the  items  in  some  other  manner  than  presently 
done,  or  change  existing  processes  nnd  materials. 

For  the  chassis  subassembly : 

•  Make  a  casting  which  would  include  bosses 
for  attaching  points  including  latching  hooks 
and  handle  which  are  mounted  nt  final  as¬ 
sembly  of  the  Signal  Data  Converter.  All 
cut-outs  and  holes  could  also  bo  incorporated 
in  the  casting. 

•  Use  channel  section  runners  on  the  side. 
Eliminate  the  back  panel,  retain  the  front 
panel  and  rivet  a  top  plate  to  the  front  panel 
and  channel  sections. 

®  Investigate  specialty  suppliers  for  procure¬ 
ment  of  chassis  vlitch  would  meet  the 
requirements. 

The  ton  cover  was  reviewed  ns  follows: 

•  Make  the  cover  out  of  fibreglass  in  the  present 
configuration. 

•  Procure  a  cover  along  with  the  chassis  sub¬ 
assembly  from  a  specialty  vendor. 

9  Procure  a  cover  that  would  not  have  flanges, 
but  would  slide  down  the  side  of  flic  chassis 
and  be  attnclied  to  the  chassis  nt  il.e  sides, 
eliminating  the  flanges  and  reinforcing 
doublers. 

The  bottom  cover  was  analyzed  us  follows  : 

•  Eliminate  it. 


•  Itomovo  flanges  and  mount  to  bottom  of 
chassis. 

9  Reduce  the  number  of  mounting  points  from 
sixteen  to  *welvo. 

•  Eliminate  tho  bonding. 

•  Eliminate  the  counter  sinks. 

•  Eliminate  painting  operation. 

The  interconnect  bool'd  subassembly  was  re¬ 
viewed  as  follows : 

•  Point-to-point  wiring. 

9  Harnessing  without  n  printed  circuit  board. 

9  Uso  contour  (flat)  cabling  in  conjunction 
with  tho  printed  circuit  board. 

The  handle  wns  analyzed  ns  follows : 

•  Uso  two  hooks  at  each  end  of  front  panel. 

•  Use  a  hook  in  tho  center  of  the  front  panel. 

•  Put  a  coil  spring  on  the  locating  pins  to  eject 
tho  Signal  Data  Converter  two  inches  from 
its  rack. 

•  Put  a  leafspring  across  the  bnck  panel  for 
ejection  purposes. 

Combine  handle  function  with  that  of  the 
latching  function. 

Cost  Analysis  of  Alternatives 

A  thorough  cost  annlysis  of  all  .he  proposed 
alternatives  was  conducted.  Tho  least  expensive 
technically  feasible  alternatives  which  were  se¬ 
lected  are  listed  below  with  a  comparison  of  their 
cost  with  tliB  present  cost. 

•  Chaaaia  Subassembly — procure  basic  chassis 
from  a  specialty  supplier  and  perform  the  re¬ 
maining  operations  inhouse. 

Now  cost  $24.84 — present  cost.  $99. 

0  Top  Cover — fabricate  from  fiberglass 
(molded  construction). 

New  cost  $37.44 — present  cost  $86. 

9  Bottom  Cow?'— redesign  to  flat  sheet  and 
mount  to  bottom  of  chassis. 

New  cost  $1 .32 — present  cost  $15. 

•  Interconnect  Board  Subassembly — procure 
from  a  specialty  supplier.  Design  to  in- 
corpora  e  principles  of  contour  cabling. 

New  cost  $300 — present  cost  $485, 

•  Handle — eliminate  and  combine  function 
with  latching  hook  mounted  during  final  as¬ 
sembly. 
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New  cost  $0.7-1 — present  cost  (handle  and 
latching  hook)  $10.31. 

Summary 

Original  Cost _ $690.31 

New  Cost -  864.  84 

$834.  97  Unit  cost  Reduc¬ 
tion 

Testing  and  Verification 

Each  of  the  proposed  alternatives  were  checked 
with  the  I'esponsible  design  groups  for  their  pre¬ 
liminary  evaluation.  Several  of  the  alternatives 
were  given  preliminary  approval  by  the  designers 
almost  immediately.  Several  others  were  sched¬ 
uled  for  testing  to  ensure  that  their  incorporation 
would  not  sacrifice  any  required  performance  of 
the  Signal  Data  Converter.  All  alternatives 
passed  their  qualifying  tests  and  were  accepted 
for  inclusion  in  the  formal  V.E.  Change  Proposal. 

Proposal  Submission  and  Follow-up 

The  fominl  V.E.  Change  Proposal  was  sub¬ 
mitted  to  the  Project  Manager  having  cognizance 
of  the  Signal  Data  Convenor.  Tho  proposal 
pointed  out  that  implementation  of  the  recom¬ 


mended  changes  would  reduce  the  unit,  price  by 
$334.97  or  47.9%.  Tho  recommended  clmngcB 
could  he  implemented  on  all  two  hundred  (200) 
unitB,  thereby  producing  a  gross  saving  of  $66,994. 
Costs  of  implementing  were  estimated  to  bo  no 
more  than  $12,000,  which  therefore  would  provide 
a  net  saving  of  approximately  $68,000. 

Besides  achieving  required  function  at  lower 
cost,  the  total  assembly  would  be  simplified, 
thereby  improving  maintainability  and  reliability. 
Furthermore,  the  overall  weight  of  the  end  item 
would  be  reduced. 

Attached  to  the  proposal  were  tho  comments  of 
the  designer  who  lmd  been  nsked  for  a  prelim¬ 
inary  evaluation  and  the  test  reports  on  those  com¬ 
ponents  which  were  subjected  to  a  testing  program. 

One  momber  of  the  V.E.  team  was  assigned  re 
sponsibility  for  follow-up  on  the  proposal.  He 
was  available  to  any  of  tho  evaluators  should  they 
require  any  additional  information  and  was  uti¬ 
lized  on  several  occasions.  Once  the  proposal  was 
approved,  lie  provided  assistance  to  the  various 
design  and  production  departments  in  its  imple¬ 
mentation.  Actual  implementation,  in  this  case, 
proved  to  be  routine  and  no  major  difficulties  were 
encountered. 


IS 


Exhibit  2 
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PROPOSAL: 

SUBMITTED,  APPROVED  INTERNALLY;  ACCEPTED: 
COST  REDUCTION  *87.80  [98%  SAVING)  EACH; 
NET  TOTAL  SAVINGS  TO  BATE:  *34,500. 
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PROPOSAL  SUBMITTED,  APPROVED  INTERNALLY.  AVERAGE 
DOST  REDUCTION  PER  UNIT  $5.38,  A  93%  SAViNS.  TOTAL 
NET  SAVING  ON  80,000  UNITS  -  $478,400.  PLANNED 
FOR  APPLICATION  TO  OTHER  WEAPONS  SYSTEMS. 
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ASROC -TERRIER  PROGRAM  LATER. 
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Chapter  III 


CRITERIA  FOR  APPLYING  VALUE  ENGINEERING 


introduction 

Chapters  I  and*  II  were  devoted  to  what  value 
engineering  is  and  how  value  engineering  concepts 
are  applied.  This  chapter  discusses  criteria  for 
deciding  when,  where  and  to  what  extent  value 
engineering  concepts  should  be  applied. 

Value  engineering  resources  should  be  allocated 
and  scheduled  so  that  maximum  improvement  in 
total  hardware  value  is  assured  with  the  least  ef¬ 
fort  expended  in  the  time  available. 

Both  value  engineers  and  managers  of  value 
engineering  programs  must  have  criteria  for  mak¬ 
ing  these  decisions.  The  value  engineor  or  his 
manager  may  know  very  well  how  to  use  all  the 
V.E.  techniques,  but  to  use  them  successfully  re¬ 
quires  criteria  to  decide  when,  where  and  to  what 
extent  they  should  be  applied.  The  individual 
value  engineer  (or  a  V.E.  team)  relates  these  is¬ 
sues  to  items  of  hardware  so  he  can  decide  how 
to  manage  hia  owi  I  me  and  efforts.  The  manager 
of  a  V.E.  program  relates  these  issues  to  plan, 
organize,  measure  and  control  the  efforts  by  sev¬ 
eral  value  engineers  (or  several  V.E.  teams)  to  be 
assigned  to  more  than  one  hardware  project. 
Thus,  the  questions  of  how,  when,  where  and  to 
what  extent  V.E.  should  bo  applied  are  answered 
by  the  value  engineer  and  by  the  manager  of  all 
the  value  engineers.  This  chapter  is  addressed 
to  both  points  of  view. 

When  To  Apply  Value  Engineering 

As  defined  earlier,  V.E.  is  a  technique  which 
may  be  applied  to  a  product  at  any  timo  after 
initial  design  effort  is  completed.  For  a  product 
already  in  production,  then,  V.E.  should  be  ap¬ 
plied  as  early  ns  possible.  For  an  item  or  product 
in  development,  V.E.  should  be  applied  before 
production  but  after  initial  design. 

The  actual  point  of  application  selected  is  based 
on  two  factors.  The  first  is  a  matter  of  obtaining 


tiro  most  savings  from  V.E.  This  would  argue 
for  applying  V.E.  as  early  as  possible  in  tire  life 
cycle  of  a  product  for  two  reasons :  ( 1 )  the  more 
units  of  production  to  which  cost  reduction 
changes  apply,  the  greater  the  total  savings  gen¬ 
erated  by  the  change;  and  (2)  the  earlier  the 
change,  especially  if  it  cru  be  made  before  pro¬ 
duction  bogins,  the  lower  the  implementation  costs, 
both  from  the  standpoint  of  modifications  to  pro¬ 
duction  lines,  tooling,  procedures,  etc.,  and  from 
the  standpoint  of  changes  to  logistic  and  support 
elements  such  as  spares,  manuals,  maintenance  fa¬ 
cilities,  etc. 

Too  early  an  application,  however,  is  not  desir¬ 
able  because  if  V.E.  is  applied,  say  immediately 
after  the  first  design  attempt,  it  may  well  prove 
to  be  wasted  effort  if  the  first  designs  are  subse¬ 
quently  modified  or  changed.  It  should  be  noted 
that  in  many  cares  the  likelihood  of  change  is 
quite  large,  especially  in  weapon  system  develop¬ 
ment  because  of  the  complexity  and  technical  nov¬ 
elty  of  the  designs,  because  of  system  integration 
problems  and,  most  of  all,  because  of  the  dynamic 
technologies  involved. 

From  the  standpoint  of  achieving  maximum  effi¬ 
ciency,  then,  it  would  seem  that  V.E.  should  be 
applied  sometime  before  production  begins,  but 
after  initial  designs  are  completed.  The  most  im¬ 
portant  breakpoint,  in  any  case,  is  the  start  of 
actual  production  runs. 

The  second  factor  affecting  the  timing  of  V.E. 
action  is  related  to  the  ease  or  difficulty  of  actually 
accomplishing  V.E.  Although  V.E.  can  bo  ap¬ 
plied  to  completed  designs,  it  has  been  found  that 
the  process  is  easier  to  do  if  the  product  actually 
exists  in  physical  form.  In  addition,  it  has  been 
found  that  the  evaluation  process  is  easier  if  the 
product  is  already  in  existence,  because  costs  are 
easier  to  gather  and  estimate.  Those  considera¬ 
tions  would  argue  f«r  the  introduction  of  V.E. 
downstream  in  a  product’s  life  cycle. 


Resolution  of  the  seeming  conflict  between  the 
two  factors  just  developed  can  be  made  by  select¬ 
ing  a  point  in  the  product's  development  which 
satisfies  both  as  much  as  possible  without  sacrific¬ 
ing  savings  potential.  On  this  basis,  the  applica¬ 
tion  of  V.E.  at  a  point  between  initial  design  and 
production  is  suggested,  with  the  actual  selection 
of  the  specific  point  a  function  of  the  product,  the 
organization's  already  established  procedures,  ex¬ 
isting  control  points  and  the  manufacturing  or 
development  process  itself. 

Most  of  tho  preceding  discussion  about  when  to 
apply  V.E.  applies  primarily  to  new  development 
programs.  It  is  not  suggested  that  the  use  of  V.E. 
be  limited  only  to  such  programs,  however.  Many 
products  already  in  use  never  were  value  en¬ 
gineered  and  possibly  can  benefit  from  value  en¬ 
gineering  when  they  are  reprocurod.  In  addition, 
products  which  were  value  engineered  initially 
may  benefit  from  subsequent  value  engineering  at 
roprocurement,  if  advances  in  technology  have  led 
to  developments  which  could  significantly  lower 
costs  while  retaining  essential  function.  The  im¬ 
portant  point  to  recognize  is  that  value  engineer¬ 
ing  applied  to  these  products  will  not  be  as  efficient 
and  fruitful  as  it  would  have  been  if  applied  to 
them  in  their  initial  development  stage.  The  rea¬ 
son  is  that  many  otherwise  worth-while  changes 
will  not  be  approved  because  the  costs  of  imple¬ 
mentation  and  the  costs  of  changiiig  log  Stic  sup¬ 
port  are  greater  than  the  gross  savings  entailed  in 
the  V.E,  proposal.  Even  those  that  are  approved 
will  result  in  less  total  savings  because  of  these 
same  costs  and  because  they  apply  to  less  units 
than  if  applied  earlier.  Therefore,  V.E.  should 
always  be  applied  as  early  as  possible  after  initial 
design. 

Criteria  for  Selecting  Items  for  Study 

For  the  same  amount  of  V.E.  time  and  effort, 
tho  benefits  that  can  be  achieved  from  analyzing 
one  item  seldom  ate  the  same  as  the  improvement 
that  can  be  achieved  from  analyzing  another  item. 
This  is  significant  to  the  manager  of  V.E.  and  to 
the  value  engineer.  A  preliminary  analysis  of  all 
subsystems  of  an  overall  weapon  system  enables 
the  manager  to  select  subsystems  according  to  cost 
reduction  opportunities.  A  preliminary  analysis 
of  all  parts  enables  the  value  engineer  to  select 
and  rank  the  parts  according  to  their  potential 
value  improvement.  This  section  suggests  crite¬ 
ria  for  this  preliminary  analysis. 


A.  Val Standard t 


Value  standards  are  of  two  types:  theoreti¬ 
cal  standards,  based  on  a  mathematical  expression 
of  the  product’s  function,  and  historical  standards, 
whioh  are  based  purely  on  historical  cost  data  on 
the  same  or  related  products. 

The  theoretical  standards  require  further  ex¬ 
planation.  They  are  based  on  establishing  the 
scientific  or  physical  equations  which  define  the 
product’s  function,  then  calculating  through  a  ae¬ 
ries  of  steps  what  the  minimum  possible  cost  of 
the  function  could  be.  For  example,  the  required 
function  might  be  electric  power  transmission. 
One  element  of  cost  in  transmitting  electricity  is 
the  cost  of  line  losses.  Part  of  the  line  loss  is  re¬ 
lated  to  the  current  carried  and  the  resistance  of 
the  line  (wire).  Resistance  is  related  to  the  ma¬ 
terial  or  composition  of  the  wire,  its  diameter  and 
its  length.  The  diameter  aid  length  of  wire  is  di¬ 
rectly  related  to  the  weight  of  the  wire,  and  the 
weight  of  the  wire  and  its  composition  is  related 
to  the  price  of  the  wire.  Thus,  the  power  loss  is 
ultimately  related  to  the  cost  of  the  wire.  By 
making  appropriate  calculations,  tho  power  loss 
can  be  balanced  against  material  cost  and  load  to 
an  electric  power  transmission  value  standard. 
Actual  calculations  for  this  function,  it  should  be 
pointed  out,  are  more  complex  and  involve  a  num¬ 
ber  of  additional  factors. 

Several  points  concerning  this  type  of  value 
standard  should  be  noted. 
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First,  the  standard  is  derived  from  physical 
laws  or  formulas  and  is  bnsed  on  the  inherent 
physical  and  chemical  properties  of  materials  or 
systems. 

Second,  the  theoretical  standard  eventually 
must  include  costs — and  these  are  always  histori¬ 
cal.  In  tiie  example  given,  the  costs  include  the 
cost  of  electricity  and  the  costs  of  the  wire. 
Usually,  long-term  average  costs  are  used  but,  even 
so,  such  costs  can  change  over  a  period  of  time. 

Third,  the  standards  are  always  based  on  the 
present  state  of  scientific  knowledge  and,  thus, 
are  subject  to  change  over  a  period  of  time. 

Fourth,  it  appears  that  these  value  standards 
are  more  precise  and  meaningful  than  those  based 
purely  on  the  traditional  or  historical  cost  of  a 
given  product. 

Finally,  it  must  be  recognized  tf  at  theoretical 
value  standards  are  quite  difficult  to  compute  and, 
for  this  reason,  are  available  only  for  very  lim¬ 
ited  product  areas.  Furthermore,  many  of  the 
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existing  standards  of  this  type  are  considered  to 
be  trade  secrets  and,  therefore,  not  generally 
available. 

Historical  value  standards,  on  the  other  hand, 
are  comparatively  much  easier  to  develop  and  are 
more  generally  available  than  theoretical  value 
standards.  Essentially,  they  are  based  on  a  pre¬ 
sumption  that  products  which  have  been  in  exist¬ 
ence  for  some  time,  especially  if  they  are  highly 
competitive  products,  are  produced  efficiently  and 
sold  at  a  reasonable  price.  In  other  words,  it  as¬ 
sumes  that  their  cost  is  a  good  indicator  of  their 
real  value. 

Value  standards  of  either  type  are  an  effective 
tool  for  selecting  items  to  be  subjected  to  value 
engineering.  In  the  preliminary  review  of  a  num¬ 
ber  of  products  or  a  numlier  of  components  of  one 
product  for  purposes  of  determining  the  area  of 
greatest  potential  return  form  value  engineering, 
the  actual  or  estimated  cost  of  the  various  func¬ 
tions  are  compared  with  the  standard  for  those 
functions.  If  the  item’s  cost  greatly  exceeds  the 
value  indicated  by  the  standard,  it  should  be  con¬ 
sidered  an  appropriate  candidate  for  value 
engineering. 

Even  on  new  weapon  systems,  many  of  the 
subsystems  or  components  have  been  used  in  pre¬ 
vious  systems.  Therefore,  historical  cost  data  is 
probably  available  for  these  items  and  should  be 
used  as  a  rough  “value  standard”  in  determining 
whether  the  items  are  likely  prospects  for  value 
enginering. 

B.  Relative  Coat  Ranking 

In  the  absence  of  value  standards,  the  esti¬ 
mated  cost  of  the  parts  or  subsystems  can  be  ranked 
from  highest  to  lowest  in  terms  of  dollars  per 
unit  of  the  product  and  total  dollars  per  product. 
Generally,  potential  value  improvement  is  greatest 
on  those  components  of  highest  unit  or  total  costs. 

Sources  of  information  and  techniques  for  es¬ 
timating  costs  were  discussed  in  Chapter  II. 
These  estimates  need  be  accurate  only  in  n  roiativo 
sense  for  the  purpose  of  ranking  each  component 
according  to  its  approximate  percentage  of  an 
estimated  total  cosc  of  the  product  or  system  (the 
total  coat  might  be  assigned  an  index  of  one  thou¬ 
sand  ( 1000) ;  each  part  may  then  be  assigned  a  rela¬ 
tive  cost  index  which  is  a  percentage  of  one  thou¬ 
sand  (1000)). 

The  estimated  cost3  to  be  considered  should 
include  the  direct  costs  of  producing  the  part  ( in¬ 
cluding  special  tools,  facilities,  etc.)  and  the  costs 


of  supporting  tho  product  (i.e.,  supplying  and 
maintaining  the  product)  throughout  its  expected 
useful  life.  Since  some  parte  may  bo  subjected  to 
wear  more  than  others,  they  will  have  to  be  pro¬ 
duced  in  larger  quantities  per  unit  of  product  and 
replaced  more  often  than  others. 

In  short,  product  cost  criteria  should  reflect 
the  value  engineer’s  judgment  of  expected  costs  of 
production  and  logistic*  support,  expressed  in 
rough,  relative  tonns  for  each  component  of  the 
product.  Two  “relative  cost  indices”  can  be  as¬ 
signed  to  each  component,  one  for  relative  pro¬ 
duction  cost  and  the  other  for  relative  support 
cost. 

The  basic  cost  factor  used  in  determining 
relative  priorities  can  be  further  refined  by  apply¬ 
ing  the  following  additional  measurement  criteria : 

•  Complexity  of  the  product — generally,  tho 
more  complex  the  product,  the  more  oppor¬ 
tunity  there  is  for  improved  value. 

•  State  of  development  of  the  state-of-the-art -— 
those  product  designs  that  are  pushing  tho 
state-of-the  -art  normally  will  offer  substan¬ 
tial  potential  for  value  engineering. 

•  Degree  of  time  compression  in  the  develop¬ 
ment  cycle — a  product  which  1ms  had  an  ac¬ 
celerated  develo  pment  program  usually  con¬ 
tains  elements  _>f  overdesign. 

All  three  of  the  above  criteria  are  directly 
related  to  cost  although  not  all  high  cost  items  have 
theso  characteristics.  However,  high  cost  items 
characterized  by  one  or  more  of  these  attributes 
are  likely  prospects  for  the  application  of  value 
engineering. 

C.  Correlation  of  Resources  to  Task 

The  term  "value  enginering  resources”  re  fere 
to  (lie  kinds  of  facilities  and  know-how  possessed 
by  a  value  engineer  and  his  organization.  For  ex¬ 
ample,  one  value  engineer  may  possess  knowledge 
and  experience  in  “engineering  the  value”  of  elec¬ 
trical-mechanical  systems;  another  value  engineer 
may  have  concentrated  most  of  his  knowledge  nnd 
experiences  in  improving  the  value  of  electronic 
circuits.  Now,  suppose  the  product-design  to  be 
value  engineered  contained  two  subsystems,  one 
electrical-mechanical  and  the  other  electronic. 
In  this  case,  the  probability  of  maximizing  im¬ 
provement  in  the  value  of  this  product  is  greater 
if  tho  knowledge  and  experience  of  each  value  en¬ 
gineer  are  matched  with  the  two  subsystems. 


This  example  is  so  obvious  that  it  may  seem 
trivial.  On  the  other  hand,  the  pressures  of  get¬ 
ting  the  job  done  often  militate  against  taking 
the  time  to  classify  and  match  the  value  engineer¬ 
ing  resources  available  with  the  value  engineering 
job  to  be  done.  These  resources  are  scarce.  In 
the  defense- product  business,  product  functions 
and  designs  are  growing  more  and  more  complex. 
It  is  easy  for  value  engineering  to  become  an  in¬ 
discriminate  “nit-picking  activity."  The  most 
successful  value  engineering  mnnager  is  the  one 
who  can  match  his  available  resources  (talents, 
skills,  know-how)  with  the  total  job  to  be  done. 
Thus,  this  criterion  for  where  to  apply  V.E.  tech¬ 
niques  has  to  do  with  a  “qualitative  analysis”  of 
available  resources  and  the  V.E.  job  to  be  done. 
There  is,  therefore,  a  higher  correlation  between 
the  available  V.E.  resources  for  some  parts  of 
the  total  V.E.  job  to  be  done  than  for  others. 

Engineering  talent  and  experiences  can  be 
classified  in  many  different  ways.  For  purposes  of 
correlating  value  engineering  talent  with  portions 
of  the  total  V.E.  job  to  be  done,  some  ways  are 
better  than  others.  For  instance,  it  may  be  more 
useful  to  know  whether  an  engineer  has  had  most 


of  his  experience  with  specifio  kinds  of  materiah 
and  enorgy  systems  titan  to  know  whether  he  has 
had  most  of  his  exporit  .ce  with  design,  test  or 
maintenance  engineering  activities. 

Those  categories  which  beet  describe  knowl¬ 
edge  and  professional  V.E.  competence  available 
would  be  checked  and  matched  with  an  analysis 
of  the  performance  and  design  specifications  for 
the  product.  Results  of  this  sort  of  “input-out- 
put"  analysis  would  assist  hi  selecting  those  por¬ 
tions  of  the  total  V.E.  job  that  would  probably 
yield  the  greatest  value  improvement. 

The  Us*  of  PERT/ Cost  Networks  To  Develop 
Criteria  for  Value  Engineering  Applications 

A  PERT/Cost  network  is  a  diagrammatic 
model  of  all  the  sequential  activities  requited  to 
design  and  develop  a  product,  with  each  activity 
specified  by  its  beginning  and  ending  even**'  and 
by  th*>  estimates  of  its  time  and  cost  to  complete. 
Figute  1  illustrates  a  PERT/Cost  network. 
Where  a  PERT/Cost  network  exists,  it  oan  be  a 
useful  tool  for  determining  areas  of  V.E.  applica¬ 
tion. 


Figure  I  -  A  PERT/Cost  network  showing  the  sequence 
of  planned  events  for  the  project  and  the 
estimated  cost  and  time  of  each  activity 
planned  for  the  project.  (Critical  path 
is  designated  by  heavy  arrows  connecting 
events  )  -  4  -  6  -  7). 
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PERT/Cost  networks  are  used  to  plan  and  con¬ 
trol  development  projects.  As  aotual  activities 
and  events  occur,  their  time  and  cost  are  compared 
with  those  that  were  planned  and  the  network 
of  remaining  activities  is  revised  accordingly. 
Thus,  PERT/Cost  networks  show  explicitly  the 
estimated  sequence,  timing  and  cost  of  all  the 
activities  required  to  develop  a  product,  accord¬ 
ing  to  a  design  concept  that  has  been  selected .  Of 
couree,  the  validity  and  reliability  of  these  esti¬ 
mates  are  probably  the  most  valid  and  reliable  ones 
obtainable  if  they  are  derived  by  those  persona 
authorized  and  responsible  for  performing  the 
activities. 

To  the  value  engineer,  perhaps  the  outstanding 
advantages  of  PERT/Cost  networks  are  the 
conciseness  and  completeness  with  which  they 
indicate  details  of  where  and  when  value  engineer¬ 
ing  efforts  should  be  applied  in  a  particular  hard¬ 
ware  development  project. 

Two  features  of  a  PERT/Cost  network  that 
make  this  possible  are: 

•  They  show  what  product  components  and 
processing  activities  are  expected  to  require 
the  greatest  cost  and/or  time  relative  to  all 
others  in  the  project. 

•  They  portray  the  schedule  for  accomplish¬ 
ing  these  product  components  and  their  as¬ 
sociated  activities. 

These  two  features  permit  the  value  engineer  to 
respectively : 

•  Focus  on  those  components  and  activities  for 
which  V.  E.  changes  probably  will  result  in 
the  most  significant  value  improvements. 

®  Develop  a  schedule  for  the  application  of 
value  engineering  effort. 

Changes  in  the  PERT/Cost  network  may  result 
from  value  engineering  effort.  As  value  engineer¬ 
ing  change  proposals  are  likely  to  alter  the  hard¬ 
ware  designs,  they  also  alter  the  type,  sequence, 
time  and  cost,  of  the  activities  whose  purpose  is 
to  produce  the  design.  However,  as  time  passes, 
PERT/Cost  networks  are  modified  and  updated 
in  accordance  with  restrictions  and  progress  actu¬ 
ally  experienced  with  tlio  development  project. 
Thus,  V.E.  efforts  should  bo  integrated  with  the 
information  system  supporting  PERT/Cost  net¬ 
works  whenever  and  wherever  they  aro  used. 


2S 


Criteria  for  Deciding  tho  Extent  of  Value 
Engineering  Efforts 

Value  engineering  efforts  can  be  measured  in 
forms  of  the  number  of  vnlue  engineering  man 
hours  exponded.  A  value  engineer  or  his  manager 
must  decide  where,  when  and  to  which  components 
of  the  hardware  project  he  will  focus  his  efforts. 
He  must  also  decide  how  much  time  and  money 
he  expects  to  spend  on  a  particular  value  engineer¬ 
ing  job. 

Kxoerionco  has  shown  that  the  value  of  almost 
any  product  can  be  improved,  i.e.,  its  cost  can  be 
reduced  without  impairing  its  functional  capabili¬ 
ties.  Experience  has  also  shown  that  value  engi¬ 
neering  efforts  to  achieve  these  improvements  can 
be  costly  and  time-consuming  in  thomselvee. 
There  is  a  point,  of  diminishing  return  per  addi¬ 
tional  hour  of  time  spent  on  a  value  engineering 
job. 

The  value  engineer  performs  two  functions. 
First.,  he  applies  value  (cost)  criteria  to  the  func¬ 
tional  specifications  and  the  product  design.  Sec¬ 
ond,  he  proposes  design  changes  that  will  reduce 
its  cost  without  impairing  its  performance 
capabilities.  Neither  of  these  functions  is  routine. 
Usually,  rigorous  nnd  relevnnt  value  criteria  are 
not  8as;ly  available  to  the  value  engineer.  He 
must  spend  time  extrapolating  or  interpolating 
them  from  whatever  cost  data  are  available.  He 
may  spend  even  more  time  searching  for  a  less 
costly  design  alternative  and  proving  that  it  will 
not  impair  product  function.  Budgeting  the  time 
and  cost  of  value  engineering  offorts  is  like  budget¬ 
ing  fer  product  research  efforts.  Both  kinds  of 
effort  may  be  more  time-consuming  and  cos'Jy 
than  gains  they  achieve  for  a  particular  project. 

Initially,  the  total  V.E.  job  to  be  done  should 
be  broken  down  into  components  that  are  classi¬ 
fied  ,  ( I )  by  t  he  funct  ions  requ  i  red  to  bo  performed . 
(2)  by  tho  relative  total  cost  of  each  component 
(in  comparison  with  value  standards  if  nvailnble) 
designed  to  perform  the  functions,  and  (8)  by 
the  kinds  of  V.E.  talent  and  experience  tjlnble 
to  be  applied  to  a  job.  Perhaps  the  manager  of 
value  engineering  in  a  corporation  breaks  down 
his  job  in  components  which  may  consist  of 
several  major  equipment  end  items,  each  of  which 
is  the  job  for  a  value  engineering  team.  In  turn, 
the  V.E.  team  would  break  down  its  job  into 
smaller  sets  of  components,  each  set  comprising  the 
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job  for  a  single  value  engineer  to  tackle.  Thus, 
their  is  almost  always  a  set  of  components  to 
which  V.E.  techniques  should  be  applied.  Each 
component  within  the  set  should  bo  ranked  accord¬ 
ing  to  a  preliminary  quantitative  estimate  of  the 
cost- reduct  ion  opport  unity  that  could  be  realised 
by  spending  more  value  engineering  effort  time 
and  money.  To  control  expenditures  of  this  addi- 
tional  V.E.  effort,  the  following  rule  can  be  used 
by  the  manager  or  the  individual  value  engineer : 
if  one  dollar  of  additional  V.E.  effort  applied  to 
a  component  is  likely  to  yield  at  least  $10  of  sav¬ 
ings  in  the  current  project,  then  expend  the  addi¬ 
tional  effort.  Otherwise,  shift  the  V.E.  effort  to 
another  component  of  the  overall  V.E.  job  to  be 
done. 

Thus,  the  V.E.  manager  and  the  individual 
value  engineer  should  constantly  assess  the  value 
of  expending  their  own  resources. 

Summary 

As  an  organized  (i.o.,  specialized)  function, 
value  engineering  accomplishes  essentially  two 
things:  (1)  it  challenges  the  feasibility  of  an  exist¬ 
ing  design  by  invoking  cost  criteria;  (2)  it  origi¬ 
nates  design  alternatives  that  will  not  jeopardize 
function,  but  will  reduce  future  costs  (production, 
operating  mid  maintenance)  of  the  hardware. 

Value  engineering  resources  and  talents  are 
scarce  commodities.  Criteria  are  noeded  for  man¬ 
agers  and  value  engineers  to  decide  where,  when 
and  to  which  components  of  a  hardware  project 
existing  resources  and  talents  should  be  applied. 

The  urgency  of  need  for  accelerated  improve¬ 


ment  in  the  performance  of  most  defense  products 
means  that  in  design  evaluations,  cost  criteria  aro 
not  usually  invoked  as  early  or  as  rigorously  as 
performance  criteria.  It  is  not  usually  advisable 
to  apply  value  engineering  techniques  until  after 
there  is  reasonable  assurance  that  some  design  will 
meet  performance  speoificotionB.  Until  this  as¬ 
surance  is  obtained,  valuo  engim  ,;rs  havo  little  to 
challenge  or  offer  by  way  of  an  alternative.  Thus, 
value  engineering  techniques  can  be  applied  too 
early  in  the  life  of  a  product.  On  the  othor  hand, 
V.E.  techniques  can  bo  applied  too  late  to  achieve 
maximum  cost  reduction.  Generally,  V.E.  should 
bo  applied  initially  after  the  laboratory  ( or  “bread¬ 
board”)  model  has  been  tested  and  approved  and 
before  product  ion  has  commenced. 

Criteria  for  focusing  V.E.  efforts  stem  from 
three  Bources:  (i)  comparing  actual  or  estimated 
costs  with  value  standards;  (2)  a  relative  ranking 
of  the  costs  of  the  items  being  considered ;  and  (8) 
a  classification  and  matching  of  V.E.  resources 
with  the  total  job  to  be  done. 

PERT/Cost  networks  are  useful  for  guiding 
V.E.  efforts  because  they  contain  explicit  estimates 
of  the  types,  sequence,  time  and  cost  of  activities 
required  to  produce  prototype  models  of  a  producr 
design. 

The  extent  of  V.E.  bfforts  can  he  measured  in 
terms  of  hours  or  dollars  of  effort  expended.  A 
reasonable  guide  for  budgeting  additional  V.E. 
efforts  is  to  continue  allocating  more  funds  and 
manpower  to  value  engineering  as  long  as  the  ex¬ 
pected  gains  equal  or  exceed  ten  times  the  cost  of 
the  added  V.E.  efforts. 


Chapter  tV 


MANAGEMENT  REVIEW  AND  ACTION 


Introduction 

Preceding  chapters  have  described  the  steps  re¬ 
quired  to  select  a  product  for  value  engineering, 
to  make  a  V.E.  study  of  the  selected  product  »jid 
to  prepare  change  proposals  based  on  the  results 
of  the  «iVfldy.  The  completed  proposal"  must  then 
here  -  cued  and  evaluated  by  originator  and  cus¬ 
tomer  management. 

For  V.E.  proposals,  the  reviewing  or  checking 
element  of  the  engineering  change  procedure  con¬ 
centrates  on  two  basic  factors:  first,  does  the  pro¬ 
posed  change  provide  a  product  which  meets 
required  performance  capabilities  and,  second, 
does  the  change  reduce  total  future  costs.  “Will 
it  work?”  and  “How  much  will  it  save?”  are  two 
questions  of  fundamental  importance.  Answer¬ 
ing  these  questions  initially  is  the  responsibility 
of  the  originator  and  is  an  integral  part  of  the 
V.E.  methodology  presented  in  Chapter  II.  As¬ 
suring  that  they  have  been  answered  completely 
and  correctly  is  the  responsibility  of  reviewing 
authorities. 

'Dus  chapter  discusses  the  responsibility  of 
originator  and  customer  reviewing  authorities  and 
presents  some  of  the  factors  they  must  consider 
during  review  of  V.E.  change  proposals,  Al¬ 
though  the  material  in  this  chapter  is  primarily 
intended,  for  reviewing  personnel,  Che  content 
should  be  carefully  studied  by  originators,  since 
a  thorough  knowledge  of  how  a  proposal  is  evalu¬ 
ated  will  havo  a  salutary  effect  on  the  thoroughness 
and  completeness  of  proposal  preparation. 

Tho  £M3D  Engineering  Change  Procedure 

Since  most  V.E.  proposals  involve  engineering 
changes,  the  usual  method  for  processing  and 
evaluating  them  is  through  the  engineering  change 
procedure.  The  Department  of  Defense  rec¬ 
ognizes  that  deficiencies  exist  in  the  engineering 
change  procedures  currently  in  use,  the  most  se¬ 
rious  being  the  lengthy  delays  which  often  occur 


between  preparation  of  a  proposal  and  final  action 
on  it.  Nonetheless,  these  deficiencies  are  not  so 
serious  that  they  prevent  the  successful  processing 
of  value  engineering  proposals,  provided  these 
proposals  are  adequately  prepared  and  aggres¬ 
sively  followed  up  by  the  originator.  The  prob¬ 
lem  of  timely  processing  of  engineering  changes 
is  currently  being  studied.  Some  useful  improve¬ 
ments  already  developed  include: 

<&  Giving  proper  priority  to  cost  reduction 
changes. 

•  Using  a  sound  processing  scheduling  system. 

#  Modifying  the  change  process  by  such  meth¬ 
ods  u3  using  concurrent  flow,  sotting  time 
limits,  assigning  specific  responsibilities  and 
using  rnodora  data  handling  techniques. 

*  Preparing  clear  and  accurate  change  pro¬ 
posals. 

*  Reviewing  these  proposals  prior  to  submis¬ 
sion  to  ensure  that  they  are  complete,  correct, 
of  significant  value  and  readily  subject  to 
customer  review. 

Additional  improvements  will  be  forthcoming  as 
these  studies  progress. 

Who  Review*  V.E,  Chuv»,g«  Proposal* 

it  is  the  job  of  tho  valuo  engineering  specialists 
who  originate  change  proposals  to  gather  and 
organ  is re  the  facts  and  do  tho  testing  necessary  to 
prove,  to  their  satisfaction,  technical  and  economic 
feasibility.  This  is  an  integral  part  of  the  meth¬ 
odology  of  V.E.  as  discussed  in  Chapter  II.  This 
effort  culminates  in  the  preparation  of  a  formal 
V.E.  change  proposal,  or  abandonment  of  the 
study. 

Management  review  of  a  change  proposal  at  tho 
originating  activity  level  may  take  many  forms 
but,  in  general,  alt  are  similar  in  function.  Tho 
usual  procedure  is  to  route  the  proposal  to  the 
technical  staff  with  design  and/or  production  re- 


sponsibility  for  the  product  affected  by  the  change. 
\  These  specialists  in  turn  may  request  the  opinions 
f  of  other  technical  staffs  before  endorsing  or  re¬ 
jecting  the  proposal.  If  the  technical  stalls  agree 
that  the  proposal  is  technically  feasible,  it  is  sent 
to  financial  control  personnel  .''cost  analysts  and 
cost,  estimators),  who  may  or  may  not  modify  the 
estimates  of  savings  that  were  prepared  by  the 
originators.  Next,  the  project  manager,  if  satis¬ 
fied  that  the  proposal  is  valid,  authorizes  its  sub¬ 
mission  to  the  customer  (Department  of  Defense). 

The  customer  subjects  the  proposal  to  review 
by  its  technical  staff ;  a  design  configuration  con¬ 
trol  group,  if  necessary;  by  co3t  analysts;  and, 
finally,  by  the  program  manager.  The  skills  re¬ 
quired  in  reviewing  V.E.  proposal  often  involve 
a  combination  of  those  possessed  by  design  engi¬ 
neers,  production  engineers,  maintenance  engi¬ 
neers,  logistics  specialists,  cost  accountants,  esti¬ 
mators  Rnd  analysts.  In  addition,  to  be  effective, 
the  review  procedure  requires  skills  in  communi¬ 
cating,  understanding  and  bridging  all  these  spe¬ 
cialized  fields. 

Review  for  Technical  Feasibility 

There  is  no  standard  method  for  reviewing  the 
technical  feasibility  aspects  of  all  V.E.  change 
proposals.  Decisions  may  be  made  quickly  and 
easily  on  some  because  of  the  nature  of  tho  pro¬ 
posal  or  by  reference  to  well-known,  similar 
products  or  designs  that  support  tho  change. 
Other  proposals  may  require  full-scale  opera¬ 
tional  tests  to  satisfy  tho  customer  that  they  are 
technically  feasible. 

In  formulating  a  proposal,  tho  originator,  if 
he  docs  a  complete  job,  investigates  technical 
feasibility  from  several  points  of  view.  At  the 
minimum,  he  satisfies  himself  that: 

•  Function  has  not  l>eon  sacrificed. 

®  Reliability  requirements  aro  met. 

*  Quality  requirements  can  be  maintained. 

®  Thechangcd  component  or  part  is  compatible 
with  tho  Byatom. 

®  Safety  has  not  been  prejudiced. 

®  Maintainability  has  not  been  sacrificed. 
Obviously  the  reviewing  authority  cannot  repeat 
all  the  technical  analyses  performed  by  the  origi¬ 
nator.  Rather,  he  assures  himself  that  approved, 
sound  testing  methods  and  reliable,  approved 
data  and  engineering  techniques  were  used  by  tho 


originator  during  the  process  of  formulating  the 
proposal.  J 

Finally,  the  review  of  technical  feasibility  in¬ 
cludes  consideration  of  its  applicability  to  other 
products  and/or  specifications  and  standards. 
Even  if  the  proposed  change  proves  not  feasible 
for  the  product  intended,  review  authorities 
might  determine  that  it  could  be  used  for  other 
produces.  The  point  is  that  proposals  can  be 
useful  to  other  product  design  and  development 
engineering  projects — especially  if  the  originators’ 
evaluations  are  rigorous  and  conclusive.  The  ex¬ 
tent  to  which  a  proposal  is  applicable  to  other 
products  also  affects  the  reviewing  authorities’ 
consideration  of  its  economic  feasibility. 

R»vi»w  for  Economic  Feasibility 

The  review  for  economic  feasibility  usually  is 
more  rigorous  than  for  technical  feasibility,  be¬ 
cause  the  reviewer  has  more  complete  knowledge 
of  the  economic  than  of  the  technical  factors.  The 
originator,  budding  a  component  or  system  to  a 
specification,  is  in  a  better  position  than  tho  re¬ 
viewer  to  prove  technical  feasibility.  However, 
the  originator  seldom,  if  ever,  has  complete 
knowledge  of  such  economic  factors  as : 

•  Numlter  of  units  to  which  the  change  may 
ultimately  bo  applied. 

•  Applicability  of  the  proposal  to  other 
products, 

•  I -oss  from  disposal  (other  than  at  originating 
activity)  of  material  made  obsolete  by  the 
change. 

•  Cost  of  negotiating  a  Contract  Change 
Notice. 

•  OoSt  (>f  nr«mn**m<y  nnA  /liqfmKHtin/y 

documentation  to  all  affected  parties. 

•  Cost  of  reviewing  proposal  at  customer  level. 
The  first  three  of  these  factors  can  be  determined 
with  reasonable  accuracy,  at  relatively  little  cost 
or  effort.  Tho  othors  cannot,  and  in  the  absence 
of  specific,  readily  available  cost  data,  must  be 
covered  by  some  form  of  surcharge. 

A.  Factors  Readily  Determinable  with  Reason¬ 
able  A  e-mrucy 

1.  Number  of  Units  to  Which  Change  10UI 
Apply 

In  terms  of  the  number  of  units  of  a 
product,  the  originator  measures  the  applicabil¬ 
ity  of  a  V.E.  change  proposal  to  those  units  that 
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will  be  produced  after  the  change  is  implemented, 
as  provided  in  his  procurement  contract  then  in 
force.  Plans  for  future  procurement  contracts 
are  susceptible  to  cancellation.  Therefore,  to  be 
realistic,  the  estimates  of  total  savings  from  a 
V.E.  ohange  should  apply  to  units  produced  under 
the  contract  currently  in  force. 

The  customer  reviewing  authority  does 
not  necessarily  have  to  be  as  constrained.  Ke 
should  use  all  knowledge  available  to  help  him 
make  a  judgment  as  to  the  most  likely  number 
of  units  to  which  a  change  will  be  applied. 

2.  Applicability  to  Other  Products 
While  the  originator  should  include  in 
his  proposal  any  known  applicability  to  other 
products,  the  customer  has  a  greater  capability  for 
identifying  this.  The  reviewer  should  ensure 
that  his  review  procedure  provides  for  this.  In 
those  casea  where  it  is  determined  that  a  V.E.  pro¬ 
posal  is  applicable  to  other  products,  the  total  net 
savings  from  such  application  must  be  determined. 
This  requires  the  reviewer  to  subject  the  addi¬ 
tional  possible  application  to  the  same  rigorous 
cost  analysis  that  is  spelled  out  in  Chapter  II, 

8.  Loss  from  Disposal  of  Material 

The  proposed  change  may  make  obso¬ 
lete  certain  spare  parts  that  have  already  been 
provisioned  in  inventories  at  the  time  the  change 
is  implemented.  The  value  of  these  spare  parts 
is  reduced,  perhaps  to  nothing.  There  may  even 
be  a  significant  additional  expense  to  dispose  of 
these  obsolete  peris. 

The  less  of  material  made  obsolete  by  a 
V.E.  chango  may  be  significant  to  tho  savings 
calculations,  although  strictly  speaking,  they  gen¬ 
erally  should  not  be  counted  as  part  of  the  non¬ 
recurring  expenses  of  making  a  V.E.  change. 
The  cost  of  providing  this  material  has  already 
been  incurred  in  the  past;  what  is  done  now  can¬ 
not  change  the  past.  It  is  not  realistic  to  penalize 
future  realizable  savings  by  expenses  that  were 
incurred  in  the  past.  As  a  practical  matter,  how¬ 
ever,  tho  expenso  from  not  using,  and  perhaps 
disposing  of  parts  already  bought  for  building 
the  product  or  provisioning  it  in  the  field,  may 
be  included  ns  a  non-rccurring  cost  of  a  V.E, 
change — especially  if  the  parts  could  he  used  if 
the  change  were  not  made. 

R.  Use  of  Surcharges 

All  the  costs  that  must  be  considered  by  re¬ 
view  authorities  cannot  be  developed  or  estimated 


easily  or  with  a  high  degree  of  accuracy.  Included 
in  these  costs  are  those  of  (1)  negotiating  a  Con¬ 
tract,  Change  Notice,  (2)  preparing  and  distrib¬ 
uting  technical  documentation  and  (3)  reviewing 
tho,  proposal  at  the  customer  level.  In  these  cases, 
it  is  necessary  that  reviewing  activities  develop 
and  apply  surcharges  to  each  V.E.  change  pro¬ 
posal.  Development  of  these  surcharges  will  not 
be  an  easy  task  because  of  the  lack  of  cost  data. 
Until  such  time  as  cost  data  is  available,  these 
surcharges  will  have  to  be  established  somewhat 
arbitrarily.  It  is  important  that  these  surcharges, 
once  established,  ha  made  known  to  originators  of 
V.E.  change  proposals  and  that  reviewors  make 
their  application  a  matter  of  record  in  each  pro¬ 
posal  they  review. 

Summary 

The  engineering  change  procedure  is  the  most 
frequently  used  method  for  evaluating  and  con¬ 
trolling  V.E.  changes.  Although  deficiencies 
exist  in  current  change  procedures,  active  steps 
are  being  taken  to  correct  them.  Primary  respon¬ 
sibility  for  demonstrating  that  a  V.E.  change  pro¬ 
posal  is  technically  and  economically  feasible  rests 
with  the  originator.  Management  review,  how¬ 
ever,  assures  that  the  originator  has  completely 
and  correctly  demonstrated  total  feasibility. 

The  originator  usually  is  in  a  better  position  to 
determine  technical  feasibility  than  tho  reviewer. 
Thus,  the  reviewer  attempts  to  assure  that  the 
proper  techniques  were  used  by  the  originator  in 
demonstrating  technical  feasibility — he  usually 
does  not  repeat,  for  instance,  the  testing  program. 
On  the  other  hand,  the  review  authority  usually 
is  in  R  bettor  position  to  determine  total  not  sav¬ 
ings,  i.e.,  the  economic  feasibility,  because  as  the 
customer  ho  has  knowledge  of  economic  factors 
not  available  to  the  originator.  These  factors  must 
all  be  considered  during  the  review  of  proposals. 

It  is  important  for  tho  originator  to  fully  un¬ 
derstand  the  processes  which  the  reviewing  au¬ 
thority  uses  in  evaluating  proposals.  Such  an 
understanding  will  enable  the  originator  to  im¬ 
prove  the  quality  of  V.E,  proposals  submitted  for 
review.  Patterning  the  originating  activity  re¬ 
view  procedure  after  the  customer  review  proce¬ 
dure  contributes  to  the  elk  iency  with  which  V.E. 
change  proposals  cun  be  processed. 
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Chapter  V 


ORGANIZATION 


Introduction 

Preceding  chapters  have  covered  the  definition, 
philosophy,  methodology  and  application  criteria 
of  value  engineering  as  well  as  the  evaluation  and 
review  processes  necessary  to  bring  it  to  fruition. 
The  methods  of  organizing  the  value  engineering 
function  are  equally  important.  Full  benefits  of 
the  V.E.  program  cannot  be  achieved  without  a 
well-planned,  sound  organization. 

An  effective  organization  consists  of  more  than 
a  number  of  neat  black  boxes  and  lines  on  a  chart. 
It  is  a  living  organism  made  up  of  people  whose 
efforts  are  directed  toward  a  common  objective. 
In  the  final  analysis,  the  success  or  failure  of  an 
organization  depends  on  the  quality  of  people  se¬ 
lected  to  staff  it.  The  selection  and  training  of 
qualified  personnel  and  the  motivational  influences 
required  to  stimulate  them  are.  the  subjects  of  other 
chapters  of  this  Handbook.  However,  the  basic 
requirement  for  well-qualified  people  should  be 
kept  firmly  in  mind  when  considering  the  orga¬ 
nizational  aspects  of  a  V.E.  program. 

Two  Types  of  V.E.  Functions 

There  are  two  functions  which  must  be  con¬ 
sidered  in  structuring  an  organization  to  do  V.E. — 
the  coordinating  or  planning  function  and  the  op¬ 
erating  function.  In  smaller  activities  these  two 
functions  may  be  performed  by  the  same  group, 
yet  the  functions  remain  separate  and  distinct. 

The  coordinating  function  is  principally  char¬ 
acterized  by  its  assistance  to  those  who  perform 
the  V.E.  analysis,  while  the  operating  function  is 
concerned  with  the  actual  performance  of  V.E. 
Each  of  these  functions  is  discussed  below. 

A.  The  Coordinating  Function 

The  coordinating  function  is  concerned  with 
ovorull  program  control,  assignment  of  savings 
targets  and  the  allocation  of  resources  necessary 
to  meet  these  targets,  determination  of  priorities, 
measurement  of  progress  botli  quantitatively  and 


qualitatively  and  development  of  policy  and 
procedures  for  the  application  of  value  engineer¬ 
ing- 

A  typical  list,  of  responsibilities  assigned  to 
the  coordinating  function  follows: 

•  Program  control  throughout  the  organiza¬ 
tion.  This  includes  selection  of  product 
areas  to  be  subjected  to  study,  assignment  of 
savings  targets  to  each  of  the  units  within 
the  activity,  allocation  of  resources  neces¬ 
sary  to  meet  these  targets,  development  of 
reporting  systems  to  measure  progress  to¬ 
ward  these  goals  and  performance  of  pe¬ 
riodic  informal  reviews  to  qualitatively 
evaluate  the  various  elements  of  the  program. 

•  Development  and  supervision  of  the  V.E. 
training  program  in  cooperation  with  the 
t  raining  department. 

•  Continuous  review  and  follow-up  on  all  V.E. 
changes  in  process,  both  within  the  orga¬ 
nization  and  at  the  customer  level. 

•  Provision  of  technical  guidance  to  operating 
V.E.  units,  including  dissemination  of  in¬ 
formation  concerning  new  technological  ad¬ 
vances  which  possibly  can  be  of  use  in  the 
V.E.  effort. 

•  Management  of  a  publicity  program  directed 
to  top  management  and  to  all  personnel  who 
are  or  should  be  concerned  with  product 
value,  informing  them  of  the  results  of  the 
V.E.  effort. 

**  Accumulation  of  cost  data,  both  internally 
and  from  outside  sources,  in  order  to  sup¬ 
port  the  development  of  valid  value  stand¬ 
ards, 

B.  The  Operating  Function 

The  operating  V.E.  function  is  concerned 
with  the  actual  performance  of  value  engineering. 
The  prime  responsibility  of  this  group  is  to  con¬ 
duct  V.E.  studies  and  generate  V.E.  change  pro- 
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posala  This  function  is  carried  out  by  value 
engineers  or  by  other  personnel  trained  in  the 
value  engineering  technique.  Succeeding  sec¬ 
tions  of  this  chapter  discuss  a  number  of  ways  of 
organizing  the  application  of  the  value  engineer¬ 
ing  technique,  regardless  of  when  or  where  it  is 
applied.  The  basic  technique,  os  set  forth  in 
Chapter  II,  remains  the  same. 

Additionally,  the  operating  function  usually 
has  the  responsibility  for  ensuring  that  any  V.E. 
proposal  is  carried  through  to  completion,  i.e., 
either  implementation  or  rejection.  In  other 
words,  it  is  the  operating  function  that  is  respon¬ 
sible  for  “closing  the  loop”  on  the  V.E.  process, 
although  in  some  organizations  the  coordinating 
function  shares  the  responsibility  for  “closing  the 
loop.” 

K®y  Variable*  Affecting  Organization 
Structure 

There  is  no  one  magic  pattern  which  represents 
the  optimum  organizational  structure  for  per¬ 
forming  the  value  engineering  function.  A  basic 
distinction  must  bo  made  between  producing  ac¬ 
tivities  and  procuring  activities  since  their  ap¬ 
proach  to  V.E.  is  different  due  to  their  basic  pur¬ 
poses.  Even  within  these  broad  groupings,  which 
are  discussed  separately  in  succeeding  sections  of 
thia  chapter,  organizational  patterns  vary  from 
activity  to  activity  depending  upon  several  key 
variables,  such  as  size  of  the  operation,  the  pro¬ 
duct  mix  involved  and  the  existing  organizational 
structure  of  the  activity. 

The  size  of  the  activity  will  determine  the  num¬ 
ber  of  levels  in  the  V.E.  organizational  structure. 
For  example,  in  a  small  company  the  V.E.  func¬ 
tion  may  be  organized  in  only  one  unit  or  even 
in  one  man,  embodying  both  the  coordinating  and 
operating  functions.  On  the  other  hand,  in  a 
very  large  company  there  may  be  a  corporate  di¬ 
rector  of  V.E.,  division  managers  of  V.E.  and 
plant  managers  of  V.E.,  all  performing  only  the 
coordinating  function.  In  addition,  there  may  be 
a  number  of  operating  V.E.  units  in  each  of  the 
major  departments  of  each  plant. 

The  type  of  product  produced  by  the  activity 
greatly  affects  the  type  of  V.E.  organization.  For 
example,  a  company  specializing  in  research  snd 
development  on  advanced  aerospace  equipment  ob¬ 
viously  will  be  heavily  engineering  oriented  and 
the  principal  focus  for  V.E.,  therefore,  will  fall 


within  the  engineering  department.  On  the  other 
hand,  a  manufacturing  company  primarily  en-  u 
gaged  in  the  production  of  standardized  military 
items  which  are  procured  in  large  quantities  on  a 
recurring  basis  tends  to  concentrate  V.E.  effort  in 
the  production  department.  Another  company 
that  subcontracts  a  great  portion  of  the  total  dollar 
value  of  their  contracts  might  well  place  primary 
emphasis  on  V.E.  in  the  purchasing  department. 

In  order  to  inject  a  new  management  tool  into 
a  going  operation  with  the  least  possible  confusion, 
it  is  desirable  to  utilize  to  the  maximum  possible 
extent  the  existing  organizational  structure. 
There  is  an  organizational  similarity  between  V.E. 
and  other  disciplines  such  as  reliability,  quality 
control  and  maintainability.  V.E.  might  be  fitted 
into  an  organization  in  the  same  manner  as  these 
other  disciplines. 

V.E.  Organization  in  the  Producing 
Activity 

A.  The  Coordinating  Function 

The  specific  location  of  this  function  varies 
from  organization  to  organization  due  to  the  sev¬ 
eral  variables  already  mentioned.  Because  of  their 
natural  tie-in,  however,  many  companies  have  in¬ 
tegrated  the  value  engineering  staff  activity  with 
quality  control,  reliability  and  maintainability  and 
grouped  these  functions  under  the  general  heading 
of  product  assurance.  This  is  a  reasonable  and 
logical  way  ‘o  organize  the  V.E.  coordinating 
film  tion,  particularly  in  engineering-oriented 
organizations. 

The  coordinating  function  is  not  limited  to  a 
particular  level  of  an  organization.  For  example, 
it  may  be  required  at  two  or  more  levels  in  a  large 
company;  in  small  operations  only  a  single  level 
may  be  required.  However,  it  is  important  in  any 
size  organization  that  the  highest  level  coordinat¬ 
ing  function  represent  a  clear  focus  of  responsi¬ 
bility  for  the  overall  performance  of  the  value 
engineering  effort.  It  also  is  important  that  thia 
function  report  to  an  executive  with  the  power  to 
cut  across  departmental  or  divisional  lines,  since 
there  will  normally  be  V.E.  activities  in  two  or 
more  departments,  such  as  engineering,  purchas¬ 
ing,  production,  etc. 

B.  The  Operating  Function 

The  operating  function  of  value  engineering 
can  be  organized  in  a  number  of  ways  depending 
upon  the  size,  product  mix  and  existing  structure 
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of  the  company.  In  practice,  ho -.ever,  most  of  the 
patterns  fail  into  three  categories : 

1.  I itfer- functional  Project  Teams 

“Ad  hoc”  teams  of  specialists  including 
full-time  value  engineers  are  assigned  to  perform 
value  engineering  on  specific  components,  subsys¬ 
tems  or  ond  items.  Normally  the  team  is  com¬ 
prised  of  representatives  from  various  depart¬ 
ments,  i.e.,  design,  production  engineering,  pur¬ 
chasing,  industrial  engineering,  manufacturing, 
etc.  The  complexity  of  the  hardware  and  its  cost 
will  determine  the  intensity  of  anaylsis  undertaken 
by  the  project  team.  The  team  may  work  on  a  full 
or  part-time  basis  and  may  be  established  for  a 
short  term  (two  weeks)  or  for  a  long  period  of 
time  (six  months).  The  team  approach  can  be 
used  in  any  stage  of  the  project  cycle  but,  in  prac- 
t  ice,  it  more  frequently  is  used  downstream  rather 
than  in  the  design  stage.  This  method  of  organiz¬ 
ing  the  operating  function  has  the  advantage  of 
bringing  together  a  number  of  diverse  yet  comple¬ 
mentary  talents  which  provide  a  multi-disciplined 
approach  to  the  problem.  The  disadvantage  of 
this  approach  is  that  it  does  not  provide  for  the 
development  of  a  continuing  capability  in  depth 
since  project  teams  are  normally  disbanded  after 
the  completion  of  their  task. 

2.  Project  Value  Engineers 

In  this  approach  a  value  engineer  is  as¬ 
signed  to  a  particular  project  to  do  V.E.  from  de¬ 
sign  through  production.  In  this  case,  the  value 
engineer  normally  has  a  high  technical  capability 
in  the  product  area  to  which  he  is  assignod.  He 
is  responsible  for  ensuring  that  optimum  value  is 
built  into  the  product  at  every  stage  in  its  develop¬ 
ment.  This  method  of  organizing  the  V.E.  effort 
has  the  advantage  of  providing  a  continuity  of 
value  engineering  analysis  through  all  design  and 
production  decision  points.  Its  disadvantage  is 
that  the  number  of  projects  which  can  be  value 
engineered  is  limited  by  the  number  of  profes¬ 
sional  value  engineers  on  the  staff. 

3.  Procedural  Review  Points 

Under  this  method  a  value  engineer  par¬ 
ticipates  in  all  committee  decisions  at  the  estab 
lished  review  points  such  as  design  reviews,  make- 
or-buy  reviews,  systems  integration,  drawing 
releaso  points,  etc.  The  value  engineer  in  this  case 
is  responsible  for  ensuring  that  value  considera¬ 
tions  are  given  proper  weight  at  each  of  these  deci¬ 
sion  points.  This  approach  permits  the  value 


engineering  staff  to  subject  more  projects  to  V.E, 
analysis.  It  usually  is  linked  with  widespread 
training  programs  which  attempt  to  train  all  per¬ 
sonnel  concerned  with  product  value  to  perform 
V.E  a*  part  of  ‘heir  everyday  job.  The  role  of 
the  professional  value  engineer  at  the  review  points 
is  principally  one  of  determining  whether  value 
has  been  properly  considered  in  the  product’s  de¬ 
velopment  and  production.  The  disadvantage  of 
this  system  is  that  it  does  not  encourage  any  in¬ 
tensive,  in-depth  value  engineering  studies. 

There  are  many  variations  on  the  above 
three  methods  of  organizing  at  the  operating  level. 
The  three  general  patterns  mentioned  above  ob¬ 
viously  are  not  mutually  exclusive.  Many  org  v- 
nizations  use  combinations  of  the  above — some 
even  use  all  three  at  the  same  activity.  The  deter¬ 
mination  of  the  correct  one  to  be  applied  at  any 
given  activity  is  a  function  of  the  variables  re¬ 
ferred  to  earlier  (size,  product  mix,  existing  orga¬ 
nization  structure.) 

The  type  of  V.E.  training  program 
used  by  the  activity  can  have  an  effect  on  the  typo 
of  organization  selected.  For  example,  as  cited 
above,  an  activity  that  has  put  a  large  number  of 
people  through  a  seminar  training  program  could 
decide  to  select  alternative  3  ( above)  and  use  a  few 
value  engineers  only  as  monitors  to  ensure  that 
value  has  been  built  into  the  predict. 

V.E.  Organization  in  DOD  Procuring 
Activities 

Many  of  the  comments  made  in  the  preceding 
section  covering  V.E.  organization  in  industrial 
activities,  both  private  and  Government,  also  are 
pertinent  to  a  discussion  of  organization  for  V.E. 
in  DOD  non-industrial  activities.  For  example, 
even  in  non- industrial  activities  the  coordinating 
and  operating  functions  remain  distinct  and  iden¬ 
tifiable.  Generally  speaking,  the  higher  levels  in 
the  DOD  are  concerned  with  the  coordinating 
function  while  the  operating  function  ic  found 
principally  at  the  field  activity  level.  The  basio 
difference,  however,  between  producing  and  pro¬ 
curing  activities  is  that  the  latter  place  primary 
emphasis  on  evaluation  of  proposals  and  on  pre- 
procurement  purification  of  specifications  rather 
than  on  detailed  V.E.  studies. 

There  are,  however,  some  significant  differences 
in  the  environment  of  field  activities  which  need 
to  be  clarified.  The  prime  responsibility  of  the 
V.E.  unit  in  these  activities  is  to  provide  assistance 
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to  technical  staffs  in  evaluating  V.E.  change  pro¬ 
posals  submitted  by  contractors.  Generally,  V.E. 
studies  performed  by  a  procuring  activity  are  sec¬ 
ondary  in  importance  and  are  limited  to  a  study 
of  the  specifications  contained  in  procurement 
packages.  Tho  V.E.  units  at  any  procuring  activ¬ 
ity  also  provide  guidance  to  contracting  officers 
concerning  the  type  of  V.E.  incentive  clause  to  be 
included  in  contracts.  Although  assistance  in 
evaluating  contractor  proposals  and  guidance  to 
contracting  officers  is  also  a  responsibility  of  V.E. 
unite  at  the  command  and  technical  bureau  level 
in  DOD,  their  primary  responsibility  is  overall 
program  control. 

As  stated  earner,  there  is  no  one  correct  way  to 
organise  the  VIS.  effort  in  procuring  activities. 
As  a  rule  of  however,  it  can  be  stated  that 

V.E.  has  some  kinship  with  the  disciplines 

of  quality  control,  reh- ability  and  maintainability 
and,  therefore,  should  wherever  possible  be  or¬ 
ganized  similarly  to  these  functions. 

Determination  of  the  Level  of  Effort 

Over  a  period  of  time  the  level  of  V.E.  effort  to 
be  applied  will  be  determined  by  the  ratio  of  net 
savings  achieved  to  costs  incurred.  Generally 
speaking,  this  ratio  should  exceed  10  to  1;  in 
other  words,  for  every  dollar  spent  for  value  en¬ 
gineering,  the  activity  should  recover  ten  or  more 
dolara.  This  ratio  of  return  may  not  be  possible, 
however,  where  the  total  effort  is  applied  to  de¬ 
velopment  programs  which  include  only  the  pro¬ 
duction  of  a  few  end  items.  Returns  of  as  low  as 
2  to  1  may  be  worth  while  in  such  instances. 

It  is  a  more  difficult  matter,  however,  to  de¬ 
termine  how  much  to  invest  initially  in  a  V.E. 
program.  The  level  of  effort  is  a  variable  de¬ 
pending  upon  whether  it  is  a  producing  or  pro¬ 
curing  activity,  the  size  of  the  organization,  the 
products  handled,  etc.  Experience  to  date  indi¬ 
cates  that  a  budget  of  from  */t<.  of  1%  to  ^  of 
1%  of  total  annual  dollar  volume  is  an  appropriate 
level  for  producing  activities.  For  procuring 
activities,  a  level  of  effort,  approximately  one-half 
of  tho  range  for  producing  activities  is  considered 
reasonable  but  may  vary  considerably  depending 
upon  the  degree  of  inhouse  specification  analysis 
undertaken  by  the  procuring  activity.  These 
figures  are  presented  only  as  guidelines  and  should 
not  be  taken  as  inflexible  limitations. 

The  structure  of  the  V.E.  organization  also  will 
be  a  determining  factor  in  the  level  of  effort  to  be 


applied.  Tho  overriding  consideration  is  a  rea¬ 
sonable  return  on  the  funds  invested.  Under- 
staffing  the  V.E.  function  does  not  permit,  maxi¬ 
mum  utilization  of  the  technique;  overstaffing 
leads  to  a  lowered  savings  to  cost  ratio  and  dam¬ 
ages  the  program  by  subjecting  it  to  charges  of 
“empire  building.” 

Illustrative  Examples 

The  following  examples  of  organizing  for  the 
V.E.  function  are  invaded  ns  illustrations  of  the 
concepts  presented  in  this  ehnpter.  They  are  not 
intended  for  use  as  “preferred"  models. 

Eemnple  1 — Defense  contractor  A  is  a  prime 
producor  in  the  aerospace  industry  nnd  has  an 
annual  dollar  volume  of  five  hundred  (600)  mil¬ 
lion  dollars  in  military  contracts,  many  of  which 
are  research  and  development  projects.  The 
company  has  two  major  divisions,  the  aeronautical 
division  and  the  missile  and  space  division  which 
are  separated  geographically.  The  prime  re¬ 
sponsibility  for  the  V.E.  effort  in  this  company  is 
lodged  in  a  corporate  director  of  value  engineer¬ 
ing  who  is  concerned  with  the  overall  program 
control,  policy  guidance  and  direction  of  the  com¬ 
pany-wide  V.E.  training  program.  Each  of  the 
two  divisions  has  a  division  coordinator  of  value 
engineering  reporting  to  the  vice  presidents  for 
engineering.  Each  of  there  managers  has  several 
full-time  value  engineers  on  their  staffs  to  asaisi 
the  manager  in  determining  priorities  of  projects 
to  be  subjected  to  value  engineering,  allocating  re¬ 
sources  to  these  projects,  setting  targets  for  ex¬ 
pected  results  and  measuring  progress  toward 
these  objectives.  Within  tho  engineering,  pro¬ 
duction  and  purchasing  departments  of  each  di¬ 
vision  there  are  a  number  of  value  engineers  who 
are  assigned  to  specific  projects.  Once  assigned, 
a  vnluo  engineer  remains  with  the  project  through¬ 
out  its  life  in  the  company,  performing  V.E.  on 
the  hardware  at  preselected  points  in  the  product 
cycle.  To  the  extent  possible,  the  studies  are 
timed  to  coincide  with  already  established  review 
points  such  as  design  reviews,  make-or-buy  de¬ 
cisions,  drawing  releases,  etc.  (See  organization 
chart.  Exhibit  1.) 

Example  £ — Defense  contractor  B  is  a  manufac¬ 
turer  of  ordnance  items  for  the  military.  AH  man¬ 
ufacturing  is  done  at  one  plant  which  hns  an  an¬ 
nual  volume  of  twenty  (20)  million  dollars.  All 
of  its  military  contracts  are  for  the  production  of 
relatively  stable  items  which  are  iv-procured  on 
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nil  annual  basis.  This  contractor  lm<?  one 
fui’-uiuo  valuB  engineer  who  reports  to  the  m®"- 
ngor  of  industrial  engineering,  who  in  turn  reports 
to  the  vice  president  of  manufacturing.  The  value 
engineer  perforins  both  the  coordinating  and  op* 
era  ting  functions.  He  selects  his  own  projects 
after  conferring  with  the  managers  of  industrial 
engineering,  production  and  production  engineer¬ 
ing.  He  conducts  many  of  these  projects  himself 
but,  in  some  cases,  participates  in  a  team  effort 
with  representatives  of  the  production  engineering 
department  and  various  shop  departments.  (See 
Exhibit  2.) 

Example  S — Shipyard  C  has  a  staff  of  four  full- 
timo  value  engineers  reporting  to  the  chief  design 
engineer,  who  reports  to  the  Planning  Officer,  who 
in  turn  reports  to  the  shipyard  commander.  The 
value  engineering  department  carries  out  both  the 
coordinating  and  operating  function.  Most  of 
their  projects,  however,  result  from  suggestions 
generated  in  other  departments  of  the  yard  or,  in 
some  cases,  from  other  shipyards.  Their  princi¬ 
pal  effort  is  directed  toward,  first,  screening  these 
suggestions  to  select  out  those  which  look  the  most 
promising  and  then,  second,  carrying  out  V.E. 
studies  on  the  priority  projects.  In  performing 
the  actual  analysis,  they  often  draw  heavily  upon 
personnel  in  other  departments  of  the  yard.  (See 
Exhibit  3.) 

Example  £ — Procuring  activity  D  is  responsible 
for  the  procurement  of  aeronautical  spare  parts 
for  one  of  the  military  services.  It  has  a  man¬ 
ager  of  value  engineering,  reporting  to  the  direc¬ 
tor  of  procurement,  who  is  responsible  for  the  co¬ 
ordination  of  V.E.  activities  in  each  of  the  pro¬ 
curement  divisions  of  the  directorate.  Value  en¬ 
gineers  in  each  of  the  procurement  divisions  per¬ 
form  value  engineering  studies  on  priority  items 
solected  by  the  manager  of  value  engineering 
prior  to  their  procurement  by  the  various  con¬ 
tracting  officers.  The  V.E.  studies  principally 
consist  of  a  detailed  analysis  of  the  specifications 
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contained  in  the  procurement  packages.  In  addi¬ 
tion  to  performing  V.E.  studies  of  the  type  men¬ 
tioned  above,  the  value  engineering  staffs  of  the 
divisions  often  are  called  upon  to  assist  the  tech¬ 
nical  staffs  of  each  procurement  division  in  evalu¬ 
ating  value  engineering  change  proposals  sub¬ 
mitted  by  contractors.  See  Exhibit  4.) 

Summary 

A  sound  organizational  structure  is  an  essential 
requirement  of  an  effective  value  engineering  pro¬ 
gram.  There  are  two  functions  to  consider;  the 
coordinating  and  the  operating  functions.  The 
former  is  concerned  with  assisting  those  who 
perform  V.E,  while  the  latter  is  directed  toward 
the  actual  performance  of  V.E.  There  is  no  one 
correct  way  to  organize  the  V.E.  effort.  The  spe¬ 
cific  structure  selected  depends  on  a  number  of  key 
variables;  size  of  the  activity,  product  mix,  exist¬ 
ing  organization  and  whether  the  activity  is  a 
producer  or  procurer  of  hardware.  In  producing 
activities,  emphasis  is  placed  on  performing  V.E. 
analyses.  In  procuring  activities,  the  major  ef¬ 
fort  is  directed  to  evaluating  and  processing  V.E. 
change  proposals  submitted  by  the  producers  of 
hardware.  In  addition,  procuring  activities  may 
establish  ar.  “inhouse”  V.E.  effort  concentrating 
on  pre-procurement  analysis  of  specifications. 
The  level  of  effort  will  eventually  be  determined 
by  actual  return  on  investment  but  initially,  for 
producing  activities,  the  cost  of  the  V.E.  program 
should  range  between  y10  of  1%  to  %  of  1%  of 
the  total  annual  dollar  volume  of  the  activity. 
For  procuring  activities,  it  should  be  approxi¬ 
mately  one-half  of  this  figure  but  may  deviate  con¬ 
siderably  from  this  range  depending  upon  the 
degree  of  inhouse  specification  analysis  under¬ 
taken.  The  overriding  consideration  is  the  at¬ 
tainment  of  a  reasonable  return  (10  to  1  or  more 
except  on  certain  types  of  development  programs) 
on  the  funds  invested  in  the  value  engineering 
effort. 
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Chapter  VI 


TRAINING 


Introduction 

Man  are  not  born  with  the  specific  skills  that 
society  requires,  but  must  develop  them.  Conse- 
nuontly,  carefully  formulated  programs  for 
training  personnel  are  essential  to  any  new  and 
emerging  program.  Increased  emphasis  on  value 
engineering  training  is  mandatory  if  tho  full 
potential  of  V.E.  is  to  be  realized. 

A  planned  program  of  value  engineering  train¬ 
ing  in  appropriate  DOD/Industry  organizations 
is  required.  Only  in  this  way  will  the  skilled  man¬ 
power  become  available  to  do  the  value  engineer¬ 
ing  job.  A  corollary  benefit  will  accrue.  Any 
planned  program  of  training  demonstrates  an  or¬ 
ganization’s  interest  in  the  development  of  itn 
personnel.  Thus,  training  programs  nro  an  offer 
tive  integration  of  the  interests  of  both  manage¬ 
ment  and  employe  ■ 

In  discussing  v  engineering  training,  a  dis¬ 
tinction  must  be  made  between  the  full-time  value 
engineering  specaliat,  i.e.,  the  “professional" 
value  engineer,  and  other  operating  personnel. 
With  respect  to  the  specialist,  training  programs 
generally  assume  that  formal  academic  training  in 
an  engineering  or  related  discipline  haa  been  com¬ 
pleted.  Closely  supervised  on-the-job  training 
and  rotational  work  assignments  arc  the  most  fre¬ 
quently  need  techniques  for  training  the  V.E.  spt 
cialist.  The  objective  is  a  fully -qualif.od  value 
engineer  capable  of  holding  his  own  in  a  formal 
value  engineering  job  environment.  The  V  E. 
training  for  other  operating  personnel  cr.n  be  ac¬ 
complished  through  indoctrination  lectures  and 
participation  in  workshop  seminars.  The  objec¬ 
tive  of  this  (mining  is  to  give  the  individual  u 
basic  understanding  of  the  goals  of  V.E.  and  to 
present  to  him  some  specific  V  E.  techniques  for 
••'■e  in  his  work. 

fhis  chapter  presents  sorne  of  the  lerimiqucs 
that  have  bet,,  used  successfully  in  value  engineer. 


ing  training.  Workshop  seminars  and  indoctrina¬ 
tion  lectures  for  training  operating  personnel  are 
discussed.  The  contribution  of  formal  institution 
training,  on-the-job  training  and  rotational  work 
assignments  to  the  development  of  full-time  value 
engineers  is  outlined.  Attention  also  is  called  to 
a  few  miscellaneous  training  techniques  that  have 
been  found  useful. 

Obviously,  these  training  techniques  are  not 
mutually  exclusive,  nor  will  every  organization 
need  to  employ  all  types  of  value  engineering 
training  at  one  time.  Decisions  ns  to  what  types 
are  appropriate  and  who  is  to  be  trained  depend 
in  part  upon  the  size  of  the  organize)  ion  and  the 
scope  of  its  activities. 

Techniques  for  Training  Operating  Per - 
sonnol 

A.  The  Workshop  Seminar 
1.  Purpose 

Workshop  seminars  are  the  main  source 
of  formal  value  engineering  training  for  operat¬ 
ing  personnel.  Because  workshop  seminars  iden¬ 
tify  individual*  with  s|>eeiiU  aptitude  for  value 
engineering,  they  also  ran  be  considered  as  one  of 
the  first  steps  in  developing  qualified  full-time 
value  engineers.  Incorporation  of  the  “learn  by 
doing”  technique  in  the  form  of  project  work 
deinon.it rates  the  feasibility  of  value  engineering 
methodology. 

The  broad  objectives  of  workshop  temi- 
nnrs  arc  to: 

*  Educate  iwrsom.el  in  the  methodology  of 
va’ac  engineering. 

•  Demonstrate  by  personal  participation  that 
the  methodology  is  effective  as  a  routine  disci¬ 
pline  for  cost  reduction. 

O  Improve  communication  between  nil  groups 
concerned  with  product  value. 
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9  Identify  personnel  who  have  talent  for  value 
engineering. 

•  Develop  raw  data  for  actual  V.E.  change 
proposal*;. 

C.  Characteristic* 

The  particular  arrangement  and  curricu¬ 
lum  for  workshop  seminars  will  vary  according 
to  the  organization's  products,  major  business,  size 
and  structure.  However,  certain  definable  attri¬ 
butes  of  the  workshop  seminar  are  considered 
fundamental.  Each  of  these  are  discussed  in  the 
following  paragraphs. 

a.  Priority  nf  Attendance 

Conflict  between  the  pressures  of 
daily  task  accomplishment  and  seminar  attendance 
must  be  resolved  prior  to  student  selection.  Stress 
should  be  placed  on  the  need  for  regular 
attendance, 

b.  Duration  and  Session  Schedule 

A  range  of  forty  to  eighty  hours  is 
suggested.  The  time  should  be  divided  about 
fifty-fifty  between  lecture  and  project  work.  Half¬ 
day  and  full-day  sessions  have  been  found  to  work 
well;  less  than  half-day  sessions  have  been  found 
inadequate.  In  any  event,  the  total  calendar  time 
iietween  the  first  session  and  the  last  session  should 
range  from  two  to  four  weeks.  Less  than  two 
weeks  muy  not  provide  sufficient  timo  for  the  at¬ 
tendees  to  obtain  suitable  cost  data  on  their  proj¬ 
ects,  especially  >f  outside  vendor  quotations  are 
required. 

c.  Number  of  Participant* 

Class  size  will  vary  according  to  the 
organizational  needs  and  the  availability  of  ex¬ 
perienced  personnel  to  serve  as  team  project  lead¬ 
ers.  Past  practice  indicates  the  optimum  group 
to  be  about  forty  persons.  However,  satisfactory 
results  have  been  obtained  with  groups  of  one 
hundred.  The  larger  group  obviously  requires 
more  careful  planning  of  project  work  and  vendor 
coordination. 

Attendees  for  each  seminar  should 
be  drawn  from  the  various  line  and  staff  groupB. 
The  following  groups  should  be  represented  at 
each  seminar :  engineering  (design,  project,  speci¬ 
fication,  test),  purchasing,  manufacturing,  relia¬ 
bility,  finance  and  quality.  One  or  more  personnel 
front  contracts,  sales/markrting,  industrial  rela¬ 
tions  am]  >.  aher  ft, -lion  which  has  interfaces 
with  vtna  .n-oderations  she.  Id  be  scheduled 
to  attend  the  first  sent inar.  They  then  can  serve  as 


the  value  engineering  training  contact  within  their 
respective  areas. 

The  interfaces  between  Govern¬ 
ment  agencies  and  contractors  can  be  improved 
through  the  workshop  seminar.  Significant  com¬ 
munication  improvements  have  been  achieved  by 
inviting  subcontractors,  contractors  or  Govern¬ 
ment  agency  representatives  to  attend. 

d.  Team  Organization,  and  Responsi¬ 
bility 

Seminar  attendees  are  assigned  to 
teams  of  from  four  to  eight  for  the  project  por¬ 
tion  (see  e.  below).  A  team  of  six  or  seven  per¬ 
mits  more  complete  workshop  coverage  of  ad¬ 
vanced  value  engineering  methodology  such  os  tlic 
development  of  value  standards  or  a  cost  target 
plan  for  the  project. 

Each  team  is  held  responsible  for 
the  preparation  of  a  report  which  describes  its 
application  of  the  lecture  theory  to  their  workshop 
project.  Upon  completion  of  the  seminar,  those 
reports  normally  are  submitted  to  the  value 
engineering  line  organization  for  possible 
implementation. 

Mnny  workshop  seminars  devote 
their  last  few  hours  to  oral  presentations  by  a  few 
or  by  all  teams.  Tenm  members  are  called  upon 
to  present  conclusions  and  recommendations  re¬ 
sulting  from  their  sludy  project. 

e.  Workshop  Projects 

Projects  are  an  essential  elomont  of 
the  workshop  seminars.  The  participants,  work¬ 
ing  in  teams,  apply  the  value  engineering  meth¬ 
odology  to  a  piece  of  hardware.  This  exercise 
frequently  results  in  significant  cost  reduction 

o oasis,  thereby  proving  to  the  individual  that 
...  .rtii  improve  product  value  and  that  the  value 
engineering  methodology  docs  work.  Although 
.seminar  project,  work  is  an  exercise,  it  must  offer 
a  real  opportunity  for  the  team’s  efforts  to  be 
realized.  Every  attempt  should  be  made  to  select 
a  “live”  project,  with  actual  savings  potential. 

The  following  features  are  desir¬ 
able  for  workshop  projects : 

•  Prejudged  as  susceptible  to  cost  improvement. 

•  Assembly  of  from  five  to  fifty  individual 
parts  or  details. 

9  Hardware  sample  and/or  mockup  is 
available. 

•  Drawings,  specs,  layouts  ore  available. 

•  Total  cost  per  program  is  large  enough  to 
achieve  measurable  reduction. 
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♦  Performs  a  distinct  function  by  itself. 

•  Responsible  designer  or  equivalent  agrees  to 
its  nse. 

®  Unclassified. 

Projects  should  be  selected  at  least 
two  to  four  weeks  in  advance  of  the  seminar. 
One  project  per  team  and  a  few  spares  should 
be  prepared.  A  distribution  of  projects  among 
electronic,  mechanical,  hydraulic,  etc.,  is  usually 
desirable.  It  is  not  necessary  for  the  attendees  to 
have  specialty  knowledge  concerning  the  equip¬ 
ment  to  be  value  engineered. 

A  data  package  must  be  prepared 
for  each  seminar  project.  A  data  package  check 
list  is  included  as  Exhibit  1  to  this  chapter.  In 
addition,  ground  rules  to  guide  the  team  should  be 
provided  for  each  project.  These  should  specify 
the  anticipated  quantity  to  be  used  in  calculating 
alternate  coats,  learning  curve,  factors  and  a  policy 
for  computing  the  cost  of  making  changes, 

f.  Seminar  Leadership 

Three  types  of  leadership  jmraonnol 
nre  usually  involved  in  a  vnl"e  engineering  semi¬ 
nar:  lecturers,  guest  speakers  and  project  leaders. 
The  lecturers  provide  the  theory  and  background 
of  the  value  engineering  methodology  and  creative 
problem-solving.  Guest  speakers  are  used,  as 
needed,  to  cover  the  areas  of  inhouse  disciplines 
which  touch  on  value  eonsiderationa.  These  in¬ 
clude  purchasing,  cost  accounting,  contract  ad¬ 
ministration  and  estimating.  Project  leaders  pro¬ 
vide  guidance  and  stimulation  during  (lie  project 
work  portion  of  the  seminar,  Ordinarily,  project 
leaders  work  with  front  one  to  three  teams. 

The  lecturers  must  combine  an  un¬ 
derstanding  of  their  topic  with  the  ability  to  com¬ 
municate.  They  do  not  need  to  be  actively  work¬ 
ing  as  full  time  value  engineers,  hut  it  is  desirable 
that  they  have  previously  attended  p.  semimn.  At 
least  one  of  the  lecturers  should  he  a  value  engi¬ 
neer.  Guest  speakers  should  he  experts  in  their 
respective  fields.  Project  leaders  must  have  pre¬ 
vious  value  engineering  experience.  They  should 
lie  able  to  keep  the  team  energized  toward  the  sem¬ 
inar  goal.  The  value  engineering  staff  is  the  best 
source  of  project  leaders. 

g.  Curriculum 

A  seminar  lecture  schedule  should  be 
prepared  in  advance.  The  curriculum  should 
cover  all  aspects  of  the  value  engineering  meth¬ 
odology  as  discussed  10  Chapter  11.  I .cc lures 


should  be  given  on  the  details  of  internal  proce¬ 
dures  that  hear  upon  the  value  program.  This 
includes  topics  such  as:  internal  cost  procedures, 
contractual  aspects  of  value  engineering,  relation¬ 
ship  of  value  engineering  to  reliability,  quality 
control  and  purchasing  services,  etc.  A  typical 
workshop  seminar  curriculum  is  presented  as  Ex¬ 
hibit  2  to  this  chapter. 

h.  Vendor  Participation 

To  acquaint  participants  with  the 
suppliers'  role,  n  limited  number  of  vendors  may 
be  invited  to  participate  in  the  seminar.  Vendors 
should  be  invited  to  send  two  representatives,  one 
technical  and  one  cost  estimating,  with  a  small  dis¬ 
play  of  their  product  or  process.  Vendors  should 
lie  selected  appropriate  to  the  workshop  projects. 
A  portion  of  the  project  time  (one  day)  can  be 
designated  for  team  members  to  discuss  their  proj¬ 
ects  wit  h  vendor's. 

B.  Indoctrination  Lectures 

Tins  typo  of  training  encompasses  familiar¬ 
ization  sessions  of  from  one  to  eight  hours  dura¬ 
tion.  These,  sessions  introduce  the  fundamentals, 
goals  and  operation  of  the  value  engineering  pro¬ 
gram.  They  are  intended  for  audiences  other 
than  those  expected  to  attend  workship  seminars. 

Indoctrination  lectures  nre  appro¬ 
priate  for  person  nr!  whose  primary  responsibility 
dooa  not  warrant  attendance  at  a  full-scale  work¬ 
shop  seminar, such  ns:  middle  management  execu¬ 
tives,  senior  stuff  personnel,  planning  personnel, 
draftsmen,  laboratory  technicians  and  newly-lured 
personnel. 

The  specific  content  of  indoctrina¬ 
tion  lecturer,  must  lie  tailored  to  the  aud  cnee. 
However,  certain  basic  features  are  common. 
They  are: 

•  Concepts  of  value. 

•  Principlesof  value  engineering  methodology. 

•  Criteria  for  applieat ion. 

•  Organization  and  operation  of  the  value  en¬ 
gineering  program. 

•  Contractual  aspects. 

®  Case  histories. 

•  Relationship  anti  coni  filiation  of  tire  audi¬ 
ence  to  the  value  enginering  program. 

The  effort  to  plan  and  present  indoctrination  lec¬ 
tures  should  not  interfere  with  nor  jeopardize  the 
workshop  seminar  effort.  However,  they  should 
bo  accomplished  as  soon  as  feasible  after  itnple- 
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mentation  of  the  work  ship  program.  This  type  of 
training  activity  is  normally  performed  by  staff 
value  engineers. 

Selecting  and  Training  Value  Engineers 

A.  Selection  Criteria 

Most  practicing  value  engineers  have  an 
acitdcmic  degree  in  one  of  the  engineering  or  re¬ 
lated  disciplines,  or  they  have  the  equivalent  in 
years  of  experience  in  these  fields.  No  formal 
academic  training  exists  for  value  engineering, 
per  se.  While  attempts  are  being  made  to  develop 
value  engineering  courses  for  inclusion  in  engi¬ 
neering  curricula,  it  is  not  likely  that  value  en¬ 
gineering  will  be  recognized  as  a  major  subject  for 
academic  study,  as  is  electrical,  mechanical,  in¬ 
dustrial  or  civil  engineering.  Thus,  value  en¬ 
gineers  must  be  developed  by  DOD  and  industry. 

For  value  engineering  trainees,  it  is  reason¬ 
able  to  require  academic  training  in  related  fields. 
It  would  be  difficult  for  someone  without  this 
academic  background  to  enter  the  field  and  develop 
at  a  reasonable  pace. 

To  bo  success fi.  .  value  engineer  must  be 
respected  for  his  professional  competence,  but 
equally  as  important,  he  must  have  the  tact  and 
diplomacy  to  sell  himself  and  his  ideas.  An  effec¬ 
tive  value  engineering  program  defiends  on  the 
skill  and  persuasiveness  of  the  value  engineer  in 
establishing  close  working  relationships  with  all 
personnel  concerned  with  product  value.  Thus, 
it  is  imperative  that  personality  traits  be  strongly 
emphasized  in  the.  selection  of  value  engineering 
trainees. 

As  previously  discussed,  the  workship  seminal' 
can  serve  as  a  screening  device  in  the  selection  of 
value  engineering  tra’nees.  The  seminars  provide 
an  opportunity  for  an  individual  to  display  value 
talents  and  to  be  observed  for  evidence  of  desired 
personality  traits.  In  addition,  workshop  semi¬ 
nars  give  the  potential  value  engineer  an  oppor¬ 
tunity  to  get  a  taste  of  value  work  before  he  is 
committed  to  it.  Tin  interests  of  cost  effective¬ 
ness  are  served  by  using  the  workship  seminar  as  a 
“test  bed"’  before  proceeding  with  on-the-job 
trniniiy. 

B.  Ofi-Zhe  Job  Training 

(,’h-tbe- job  training  is  the  practical  school 
in  which  a  value  (Migitnvu  :iq  trainee  learns  ap¬ 
proved  methods  cf  work.  He  den’s  with  the  tools 
of  his  trade  under  the  tutelage  of  qualified  value 
engineers.  He  is  given  the  opportunity  to  learn 


how  to  apply  basic  skills  to  specific  and  productive 
work  assignments.  Perhaps  as  important  as  the 
training  received  is  the  satisfaction  gained  from 
being  productive  while  in  a  training  status. 

C.  Rotational  Job  Assignments 

Such  training  frequently  is  used  in  conjunc¬ 
tion  with  on-the-job  training.  It  requires  the 
“trainee”  value  engineer  to  be  assigned  to  various 
operational  areas  for  limited  periods  of  time. 
These  areas  may  include  manufacturing,  cost  esti¬ 
mating,  methods  engineering,  design  engineering, 
etc.  Exposure  to  these  other  environments  serves 
to  broaden  the  individual’s  perspective  and,  in  so 
doing,  leads  to  an  improved  understanding  of  the 
complex  nature  of  product  value. 

Other  Training  Techniques 

Many  organizations  choose  to  train  personnel 
for  V.E.  through  less  formal  methods  than  those 
previously  discussed.  Many  organizations  sup¬ 
porting  formal  training  programs  supplement 
them  with  informal  training  devices.  Some  of 
these  informal  training  approaches  are  discussed 
below. 

A.  Handbooks  and  Manuals 

Handbooks  and  manuals  are  means  of  bring¬ 
ing  about  a  climate  of  cost  awareness  throughout 
the  organization.  These  documents  can  be  value 
engineering  oriented  in  the  sense  that  they  define 
“how  to  do”  value  engineering,  or  they  can  pro¬ 
vide  cost  data  relating  to  trade-off  possibilities  be¬ 
tween  materials,  manufacturing  processes  and 
related  information,  or  both. 

B.  Bulletins  and  Newsletters 

A  value  engineering  newsletter  or  bulletin, 
distributed  periodically,  could  contain  a  section 
devoted  to  value  engineering  methodology. 

C.  Technical  Meetings 

Value  engineering  films  or  speakers  from 
other  facilities  may  he  presented  at  inliouse  collo- 
quiu. 

D.  Displays 

Case  histories  annotated  to  indicate  the  value 
engineering  method  may  be  placed  at  strategic  lo¬ 
cations  throughout  the  organization. 

Implementation  of  Training 

A.  Training  Responxibilties 

Value  engineering  training  requires  partici¬ 
pation  by  many  organization  elements.  Coor¬ 
dination  by  a  central  source  is  desirable  to  avoid 
cc  iflict,  duplication  mid  dilution  of  the  primary 
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effort.  A  value  engineering  training  coordinator 
should  be  designated  to  net  as  the  focal  point  for 
integration  of  the  total  effort.  Each  functional 
department  should  designate  one  person  as  respon¬ 
sible  for  coordinating  its  participation  with  the 
training  coordinator. 

Most  large-scale  Department  of  Defense  and 
industrial  activities  have  training  staffs,  usually 
as  a  part  of  personnel  or  industrial  relations  de¬ 
partments.  While  the  primary  responsibility  for 
value  engineering  training  (as  with  all  training) 
must  rest  with  the  line  organization,  the  staff 
training  personnel  play  a  key  role.  Their  assist¬ 
ance  to  line  personnel  includes:  coordinating  in¬ 
dividual  speciality  training,  such  as  value  engi¬ 
neering,  with  the  activity's  overall  training 
program;  developing  training  devices;  providing 
and  scheduling  the  use  of  training  facilities;  train¬ 
ing  of  instructors  in  the  techniques  of  training,  i.e., 
“teaching  the  teachers  how  to  teach;”  and  many 
other  types  of  assistance  that  only  professional 
training  people  can  provide. 

B.  Training  Pirn 

A  training  plan  should  be  prepared  as  a  por¬ 
tion  of  the  overall  value  engineering  program 
plan.  In  addition  to  those  elements  normally  con¬ 
tained  in  program  plans,  it  should  delineate: 

•  Annual  training  schedule  for  the  overall  or¬ 
ganization  and  for  eac>  major  functional 
division. 

•  Assessment  procedure  to  evaluate  training 
effectiveness. 

•  A  method  for  developing  an  inhouse  training 
capability  (if  none  exists  and  the  size  of  the 
organization  warrants) . 

C.  Training  Capability  Development 

The  establishment  of  inhouse  training  capa¬ 
bility  must  reflect  the  needs  of  the  organization. 
Therefore,  it  is  necessnry  that  the  personnel  re¬ 
sponsible  for  this  task  be  familiar  with  value  en¬ 
gineering  and  with  the  overall  company  or  agency 
operation.  Where  no  value  engineering  program 
exists,  the  inhouse  training  capability  may  be 
achieved  by  obtaining  initial  training  outside  the 
organization.  Some  sources  of  value  engineering 
training  are: 

®  Consulting  organizations  with  value  engi¬ 
neering  training  capability. 


•  Professional  societies  (Society  of  American 
Value  Engineers). 

•  Colleges/universities  (UCLA,  Northeastern 
University,  Boston  College) . 

®  Large  defense  contractors. 

•  Department  of  Defense  agencies,  shipyards, 
arsenals. 

Upon  completion  of  this  outside  training,  a  Value 
Engineering  Training  Plan  can  be  formulated 
which  incorporates  the  organization's  specific  re¬ 
quirements.  The  next  step  would  be  to  schedule 
the  first  inhouse  workshop  seminar  utilizing  the 
services  of  one  or  more  of  the  sources  listed  above. 
In  subsequent  seminars,  responsibility  gradually 
would  be  shifted  to  inhouse  personnel,  ultimately 
culminating  in  a  complete  inhouse  value  engineer¬ 
ing  training  capability. 

Summary 

Training  is  an  important  element  of  a  compre¬ 
hensive  value  engineering  program  and  requires 
proper  emphasis  if  V.E.  is  to  reach  its  full  po¬ 
tential.  A  planned  training  program  is  needed  to 
provide  the  necessary  skilled  manpower  to  do  the 
V.E.  job. 

A  distinction  must  be  made  between  training 
full-time  value  engineers  and  training  other  oper¬ 
ating  personnel.  The  training  program  for  value 
engineers  is  necessarily  more  detailed  and  includes 
on-the-job  training  as  well  as  formal  instruction. 
Rotational  assignments  are  often  used  to  improve 
the  value  engineer’s  understanding  of  the  complex 
nature  of  product  value. 

The  workshop  seminars  can  serve  as  a  first  step 
in  training  value  engineers  and  are  a  major  source 
of  V.E.  training  for  other  operating  personnel. 
Indoctrination  activities  are  an  appropriate  train¬ 
ing  device  for  personnel  not  directly  involved  in 
the  performance  of  value  engineering.  Other,  less 
formal,  training  techniques  employed  are  manuals 
and  handbooks,  bulletins  and  newsletters,  techni¬ 
cal  meetings  and  displays. 

Responsibility  for  the  training  program  should 
be  assigned  to  a  V.E.  training  coordinator.  He 
should  develop  and  implement  a  total  training 
plan.  The  plan  may  include  the  development  of 
an  inhouse  training  capability  if  the  size  of  the 
organization  justifies  such  an  effort. 


Exhibit  1 

DATA  PACKAGE  FOR  WORKSHOP  PROJECTS 


This  is  not  intended  as  an  exhaustive  listing  of  important  considerations, 
but  is  intended  to  serve  as  a  guide. 


Drawings,  Layouts  or  Sketches 
Next  Assembly 
Assembly 
Detail  Peris 
Schematics 

Cost  (Actual and/ or  Anticipated) 

Tooling 
Raw  Material 

Outside  Purchased  Parts,  Tooling 

Inspection 

Fabrication 

Assembly 

Any  Other  Significant  Elements 

Manufacturing  Planning  and  Status 
Tooling  Description 
Handling  Equipment 
Planning  Sheets 
Scrap  Loss 
Lot  Size 

Packing  and  Shipping 

Contact  Points  (Name,  Location,  Telephone) 
Responsible  Designer 
Responsible  Buyer 
Responsible  Cost.  Analyst 
Responsible  Contract  Administrator 
Specialty  Consultants 
Theory 
Fabrication 


Quality 
Field  Services 

Specifications  (Performance,  Model ,  Process) 
Customer 
Internal 
Subcontractor 

Design  Criteria  and  Status 
Intended  Function 
Weight 
Reliability 

Known  Problem  Areas 
Design  History 
Fabrication  History 
Procurement  History 
Associated  Documentation 
Manuals 
Handbooks 
Reports 

Contract  Data 
Incentives 
Quantity  Required 
Anticipated  Future  Quantity 

Purchasing  Data 

Responsible  Buyer 
Participating  Vendors 

Photographs 


Exhibit  2 

TYPICAL  VALUE  ENGINEERING  WORKSHOP  SEMINAR 
CURRICULUM 

Session  I 

10  minutes 
20  minutes 
20  minutes 
20  minutes 
10  minutes 
15  minutes 

10  minutes 
15  minutes 
15  minutes 
15  minutes 
30  minutes 
30  minutes 

1  hour,  15  min. 

15  minutes 
30  minutes 
3  hours,  30  min. 

Session  II 

Project  Work  (Gather  Project  Information)  Correlate  Project  Information 
nnd  Determine  Project  Function 

Session  III 

15  minutes 
30  minutes 
30  minutes 
15  minutes 
1 5  minutes 

2  hours 

1  hour,  15  min. 

1  hour,  45  min. 

2  hours 

Session  IV 

30  minutes  Recap  on  Information  Gathering  nnd  Development  of 

Alternative  Phases 

3  hours,  15  min.  Project  Work  (Correlate  Information  From  Functional 
and  Creative  Efforts) 

Lunch 


Developing  Alternatives 
Creativity 
Creative  Workshop 
Blast  and  Create 
Break 

Creative  Workshop  (on  Operation  Projects) 
Lunch 

Project  Work  (Creative  Session  on  Project) 
Determine  Function  and  Create 


Keynote 

Value  Engineering's  History,  Concepts,  Philosophy 
General  Orientation  of  Value  Engineering  Techniques 
The  Importance  of  Evaluating  our  Habits  and  Attitudes 
Recognition  of  “Roadblocks”  and  Overcoming  Them 
What  Value  Engineering  Can  Do  for  this  Division  or 
Operation 
Break 

Selection  of  Product  for  Study- 
Get  All  the  Facts 
Determine  Costs 
Determine  the  Function 
Functional  Workshop 
Lunch 

Put  a  $  on  the  Specifications  and  Requirements 
Functional  Workshop 

Project  Work  (Gather  Project  Information) 


1  hour,  15  min. 
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Session  V 

3G  minutes 
15  minutes 
15  minutes 
15  minutes 
15  minutes 
15  minutes 
15  minutes 
1  hour,  45  min. 

1  hour,  15  min. 
15  minutes 

15  minutes 
15  minutes 
15  minutes 
15  minutes 
15  minutes 

2  hours,  15  min. 

Session  VI 

60  minutes 
15  minutes 
15  minutes 
2  hours 

1  hour,  15  min. 
80  minutes 

15  minutes 
15  minutes 

2  hours,  15  min. 

Session  VII 
Project  Work 

Session  VIII 
Project  Work 

Sesswn  IX 

.1  hours,  45  min. 
1  hour,  15  min. 
15  minutes 
15  minutes 

Session  X 

3  hours,  45  min. 
1  hour,  15  min. 
00  minutes 

1  hour,  45  min. 


Every  Ides  Can  Be  Developed 

The  Importance  of  Testing  and  Verification 

How  To  Refine  Ideas 

Put  a  $  on  Each  Idea 

Evaluate  the  Function 

Evaluate  by  Comparison 

Break 

Project  Work — Evaluate  Ideas 
Lunch 

The  Use  of  Specialty  Vendors 
Consult  Vendors 

Use  Specialty  Products,  Processes  and  Materials 
Use  Company  and  Industrial  Specialists 
Use  Company  and  Industrial  Standards 
Break 

Project  Work  (Investigation  of  Project  Ideas) 


Introduction  of  Specialty  Suppliers 

Vendor  Display  Time 

Break 

Project  Work 
Lunch 

Introduction  of  Specialty  .Suppliers 

Vendor  Display  Time 

Break 

Project  Work 


Project  Work 
Lunch 

Developing  the  Proposal 
Motivate  Positive  Action 
Project  Work 

Project  Work 
Lunch 

Value  Engineering  —a  New  Tool  for  Everyone  To  Use 
Project  Work  (Wrap-up) 

Management  Presentation 
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C haptw  VII 


MOTIVATION  AND  INCENTIVES 


Introduction 

In  the  commercial  market  costs  rarefy  play 
second  Addle  to  delivery  schedules  and  product 
performance.  In  the  defense  industry  concern 
about  military  effectiveness  and  desire  to  buy 
time  tend  to  overwhelm  pressures  to  cut  costs. 
Everyone  in  the  DO!>/Industry  complex  accepts 
the  principle  that  costs  should  be  held  down.  Tire 
rewards  for  reducing  costs  (or  penalities  for  not 
reducing  oosts)  are  not,  however,  as  tangible  in 
the  military  products  business  as  they  are  in  the 
commercial  products  business.  Thus,  there  is  a 
need  for  special  motivating  actions  to  reduce  costs 
of  military  products — actions  by  both  Government 
and  contractor  personnel. 

It  has  been  stated  in  previous  chapters  that 
organized  value  engineering  programs  are  an 
important  means  for  achieving  cost  reduction  be¬ 
cause  they  focus  on  the  cost  of  achieving  required 
function.  But  an  organized  value  engineering 
program  may  still  fail  unless  there  is  a  tangible 
reward  for  implementing  valid  V.E.  change 
proposals. 

This  chapter  discusses  concepts  and  techniques 
for  motivating  V.E.  programs  in  the  DOD/Indus- 
try  complex. 

Motivation  Within  DOD 

Within  the  Department  of  Defense  there  are 
two  composite  groups  concerned  with  V.E.  One 
group  consists  of  people :  the  management,  tech¬ 
nical,  procurement  and  fiscal  staffs  associated  with 
the  various  procurement  or  industrial  activities, 
who  provide  the  environment  for  the  V.E.  effort, 
make  the  final  evaluation  of  V.E.  proposals  and, 
in  some  cases,  perform  the  value  engineering 
studies.  The  other  group  is  made  up  of  the  or¬ 
ganizations  concerned  with  product  value,  such  as 
arsenals,  shipyards  and  procurement  activities. 


A.  Pernonn«l 

One  of  the  strongest  motivating  influences 
on  personnel  is  the  knowledge  that  their  manage¬ 
ment  supports  the  program  and  is  closely  follow¬ 
ing  its  progress.  Evidence  of  management  inter¬ 
est  can  be  shown  in  a  number  of  ways  such  as 
issuance  of  a  management  policy  statement  on  the 
subject,  appearance  at  V.E.  training  sessions  as 
guest  speakers  and  participation  in  award  cere¬ 
monies  recognizing  individual  and  group  contri¬ 
butions  to  the  program. 

Outside  of  special  awards,  it  is  not  possible 
to  provide  direct  financial  incentives  for  Govern¬ 
ment  personnel  in  the  Department  of  Defense  as 
a  means  of  motivating  superior  effort  in  value  en¬ 
gineering.  Nevertheless,  shipyard  or  arsenal 
commanding  officers,  procurement  managers  and 
system  directors  presently  are  evaluated  on  the 
efficiency  of  their  organizations.  Historically, 
the  emphesis  on  the  cost  elements  of  their  activi¬ 
ties  has  not  been  as  strong  as  it  is  in  private  in¬ 
dustry.  There  are  ways  and  means,  however, 
such  as  fitness  reports,  evaluations  for  promotion 
and  public  recognition,  to  focus  attention  on  the 
financial  aspect  of  performance.  The  Depart¬ 
ment  of  Defenso  cannot  be  operated  or  judged  in 
the  same  profit-oriented  manner  as  private  indus- 
tty.  Notwithstanding  that,  a  specific  re-omphasis 
of  the  importance  of  cost  considerations  should  be 
made,  especially  as  value  engineering  contributes 
to  them.  Value  engineering  effort  and  effective¬ 
ness  should  become  an  element  of  career  and  pro¬ 
motion  evaluation  for  all  Department  of  Defense 
|>ersoiinel  connected  with  V.E. 

B.  Organizatio-m 

For  the  Department  of  Defense  as  a  whole, 
mid  for  major  organizations  within  it,  certain 
actions  can  be  taken  to  motivate  cost  reduction 
efforts,  including  value  engineering.  Those 
actions  involve  the  establishment  and  enforcement 
of  bnsic  cost  reduction  policies,  such  as  the  current 
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DOD  Coat  Seduction  Program.  The  Office  of  the 
Secretary  of  Defense  provides  policy  for  the  De¬ 
partment  of  Defense  as  n  whole.  The  policies 
must  be  implemented  by  each  Service,  command 
and  activity  in  a  manner  which  clearly  sets  tar¬ 
gets,  establishes  methods  for  evaluating  progress 
against  the  targets  and  provides  means  for  assign¬ 
ing  specific  responsibilities  for  the  actions  required 
to  meet  the  targets.  The  specific  implementing 
policies  and  directives  must  be  tailored  to  the 
needs  and  procedures  of  each  organization. 

Motivation  in  Industry 

When  dealing  with  the  problem  of  motivating 
defense  industry,  it  is  again  necessary,  as  in  the 
case  of  DOD,  to  distinguish  between  those  moti¬ 
vating  forces  aimed  at  persons  and  those  directed 
toward  organizations.  A  discussion  of  the  moti¬ 
vating  techniques  directed  at  ench  of  those  groups 
is  presented  below. 

A.  Personnel 

Within  industr  y  there  are  two  categories  of 
personnel  concerned  with  value  engineering  activ¬ 
ities.  One  group  consists  of  those  people  who  do 
the  actual  value  engineering  work.  The  other 
group  includes  the  peripheral  groups  which  pro¬ 
vide  service  or  evaluation  assistance  to  the  V.E. 
group,  as  well  as  management  which  provides 
overall  direction  and  policy  for  the  V.E.  function. 

For  both  these  groups,  the  same  motivating 
techniques  described  for  use  in  the  Department  of 
Defense  apply  equally  well.  Since  private  indus¬ 
try  has  more  flexibility  than  the  Department  of 
Defense  in  matters  of  promotion,  evaluation, 
raises,  career  enhancement,  etc.,  the  techniques  can 
be  more  easily  applied.  In  addition,  industry  can 
use  such  techniques  bs  financial  awards  and  bo¬ 
nuses  as  well  as  incentive  plans  based  directly  on 
performance.  Industry  should  take  advantage 
of  its  greater  flexibility  in  motivating  superior 
performance  by  those  persons  or  groups  con¬ 
nected  with  or  responsible  for  V.E. 

B.  Companies  and  Organizations 

For  industry  ns  a  whole,  and  specific  com¬ 
panies  or  organizations  within  industry,  there  are 
several  motivating  forces  prompting  the  use  of 
value  engineering,  all  related  directly  or  indirectly 
to  increased  enrnings  and  profits.  Ono  of  those 
factors  is  the  port  which  V.E.  can  play  in  improv¬ 
ing  a  company’s  future  competitive  position,  ul¬ 
timately  leading  to  increased  business  and  higher 
profits. 


Another  of  the  motivating  forces  behind  value 
engineering  is  a  company’s  desire  to  show  the  cus¬ 
tomer  (DOD)  that  active,  fruitful  efforts  are 
being  made  to  reduce  costs  and  increase  the  value 
of  defense  products.  Although  cost  reduction  al¬ 
ways  has  been  important  to  defense  contractors, 
it  is  even  more  so  today  in  view  of  the  specific  con¬ 
tinuing  requirements  for  efficiency  demanded  by 
DOD. 
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In  addition  to  increasing  a  company’s  ability 
to  compete  effectively  for  new  business  and  satis¬ 
fying  the  customer,  value  engineering  provides 
another  important  benefit :  increased  profit  on  fu¬ 
ture  and  existing  business  through  financial  in¬ 
centives  provided  for  successful  V.E.  efforts.  The 
formal  and  legal  approach  to  those  financial  in¬ 
centives  is  contained  in  Section  I,  Part  17,  of  the 
Armed  Services  Procurement  Regulations.  Since 
the  ASPR  provisions  serve  ns  the  basis  of  all  V.E. 
efforts  connected  with  defense  hardware,  a  discus¬ 
sion  of  the  basic  concepts  underlying  them  is  pre¬ 
sented  in  this  Handbook. 


Financial  Incentives  Provided  In  ASPS 

To  ensure  a  clearer  and  more  complete  under¬ 
standing  of  the  ASPR  financial  incentives  for 
value  engineering  it  is  necessary,  before  dismiss¬ 
ing  the  incentives  themselves,  to  discuss  briefly 
the  ASPR  definition  of  value  engineering,  the 
type  of  V.E.  effort  to  which  ASPR  is  directed  and 
the  part  which  V.E.  is  considered  to  play  in  con¬ 
tract  performance. 

In  this  Handbook,  value  engineering  is  de¬ 
scribed  and  defined  rigorously  with  primary  em¬ 
phasis  on  how  it  iB  performeu  In  ASPR,  how¬ 
ever,  the  definition  of  value  engineering  is  based 
more  on  the  kinds  of  results  to  be  obtained  from 
it.  and  descriptions  of  some  of  the  areas  where  it 
can  be  applied.  Although  a  comparison  may  in¬ 
dicate  differences  between  the  two  definitions, 
careful  study  will  show  that  there 's  no  conflict 
between  them.  The  reason  that  any  difference 
exists  is  because  the  ASPR  definition  is  intended 
for  contractual  use,  while  the  Handbook  definition 
is  intended  for  the  use  of  those  engaged  in  doing 
or  managing  value  engineering. 

It  is  also  important  to  note  that  the  V.E.  effort 
contemplated  by  the  ASPR  is  that  which  leads 
to  changes  requiring  Government  approval.  It 
goes  without  saying  that  V.E.  changes  not  re¬ 
quiring  approval  are  highly  profitable  to  contrac¬ 
tors.  In  commercial  work  and  on  some  types  of 
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fixc^l  price  Government  contracts,  the  contractor 
Usually  keeps  100%  of  the  savings.  This  Hand¬ 
book  is  directed  to  all  V.E.  efforts,  but  primarily 
to  efforts  leading  to  changes  which  require  DOP 
approval. 

The  use  o:  V.E,  by  a  contractor  is  considered  to 
be  an  effort  additional  to  wlmt  is  ordinarily  re¬ 
quired  of  him  because  V.K.,  as  far  na  the  ASPR 
is  concerned,  is  intended  to  lead  to  changes  in 
what  the  customer  (DOP)  originally  specified  as 
required  in  a  given  product,  system  or  item.  In 
other  words,  V.E.  challenges  existing  products, 
designs  and  specifications  with  the  goal  of  finding 
and  eliminating  unnecessary  cost.  This  concept, 
as  well  os  those  already  presented  above,  plays 
an  important  part  in  the  ASPR  incentive 
provisions. 

Although  a  number  of  different  techniques  have 
been  used  to  provide  contractors  with  finan¬ 
cial  motivation  for  doing  value  engineering,  the 
current  approaches  essentially  fall  into  two 
calories.  One  is  through  the  provision  of  incen¬ 
tives  based  on  nctuttl  results  achieved  from  volun¬ 
tary  contractor  V.E.  programs.  The  second  is 
through  the  inclusion  in  some  contracts  of  specific 
program  requirements  for  V.E.,  with  direct  DOP 
funding  and  such  control  and  monitoring  as  is 
ordinarily  required  to  ensure  compliance  with  con¬ 
tract  requirements.  Each  of  those  approaches  is 
discussed  below. 

A.  Incentive  Provisions 

The  incentive  method  specified  in  ASPR 
for  motivating  coat  reduction  through  value  engi¬ 
neering  is  to  allow  contractors  to  share  in  V.E. 
savings.  Sharing  of  savings  is  a  basic  element 
of  the  incentive  concept,  because  it  ties  results  nnd 
reward  together. 

Other  important  elements  of  the  incentive 
concept  are  the  risk  which  the  contractor  takes  in 
doing  vaiuo  engineering  and  tho  amount  of  profit 
which  the  contractor  can  earn  by  investing  his 
available  resources  in  cost  reduction  techniques. 
Those  elements  are  compensated  for  in  the  in¬ 
centive  approach  to  value  engineering  by  adjust¬ 
ing  the  ratio  by  which  contractor  and  government 
share  in  savings.  Thus,  depending  on  the  circum¬ 
stances,  the  saving-sharing  ratio  will  vary  from 
contract  to  contract. 

The  principle  of  tying  reward  to  risk  through 
sharing  savings  is  the  same  principle  us  the  one 
applied  to  the  cost  element  of  contract  performance 
in  tho  various  incentive  contracts  currently  being 


used  by  the  Department  of  Defense.  Application 
of  the  principle  to  V.E.  should  present  no  new 
problonts  to  those  presently  engaged  in  defense 
business. 

The  risk  and  alternative  investment  concepts, 
although  they  may  be  similar  in  somo  rospocts  to 
present  incentive  contracts,  nevertheless  are 
unique  when  applied  to  value  engineering.  The 
risk  element  is  heavily  influenced  by  the  fact  that 
value  engineering  proposals  are  subject  to  govern¬ 
ment  approval  before  they  enn  be  implemented. 
Thus,  a  contractor  performing  value  engineering 
is  not  completely  in  control  of  the  results  of  his 
efforts.  The  risk  of  disapproval  is  taken  into  ac¬ 
count  when  setting  the  saving-sharing  ratio. 

The  alternative  investment  concept  is  based 
on  an  awareness  that  contractors  constantly  choose 
among  alternative  investment  opportunities.  A 
contractor  will  tend  to  channel  his  resources  of 
time,  money,  and  manpower  into  those  areas  or 
projects  which  return  the  greatest  profit  to  him. 
In  the  cost  reduction  areas,  for  example,  value 
engineering  is  but  one  of  a  number  of  useful  tools 
available  to  n  contractor.  Since  V.E.  can  benefit 
many  DOD  projects  other  than  the  specific  con¬ 
tract  to  which  it  is  originally  applied,  it  is  desir¬ 
able  for  DOD  to  encourage  contractors  to  select 
V.E.  efforts  in  preference  to  other  efforts  with 
only  limited  cost  reduction  application.  Again, 
os  in  the  case  of  the  risk  element,  the  saving-slmr 
ing  ratio  is  adjustod  toward  tlmt  end. 

Specific  details  and  guidelines  are  contained 
in  the  ASPR  for  determining  what  saving-sharing 
ratio  to  use  for  each  fype  of  contract  and  under 
what  conditions. 

B.  Program  Requirements 

Under  certain  conditions,  it  will  be  in  the 
best  interest  of  the  government  to  make  value 
engineering  a  required  contractor  action  rather 
than  making  the  use  of  V.E.  optional  as  in  tho 
case  of  tho  incentive  provision  approach  discussed 
above.  ASPR  recogimes  the  need  for  required 
V.E.  programs  under  some  contracts  and  provides 
methods  for  including  them  in  the  contracts.  The 
approach  is  to  describe  tho  type  of  program 
desired,  sometimes  including  specifications,  nnd 
then  to  require  that  the  contractor  establish  and 
maintain  tiie  described  program  at  a  measured 
level  of  effort.  As  would  be  expected,  the  quality 
and  quantity  of  results  produced  by  the  program 
will  be  followed  closely  by  the  DOD  contract 
administrators. 
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The  situat  ions  which  might  call  for  use  of  the 
required  program  approach  to  value  engin'.-oring 
usually  involve  either  or  both  of  the  following 
circumstances: 

First,  in  u  development  contract  the  nature  of 
tho  contract  may  lie  such  that  it  is  desirable  to 
apply  V.K.  to  the  product  or  system  immediately 
after  initial  design  efforts.  In  some  cases  of  this 
type,  detailed  cost  data  are  not  available  promptly 
enough  to  permit  an  accurate  determination  of  the 
savings  produced  by  the  V.K.  effort.  Under  these 
circumstances,  opportunities  for  snving-slmring 
by  the  contractor  may  be  severely  limited,  and  the 
incentive  for  doing  V.E.  on  a  voluntary  basis 
virtually  non-existent.  The  required  program 
may  be  the  only  practical  way  to  obtain  V.E. 
effoits  of  the  type  and  level  desired. 

Second,  a  contract  may  of  itself  offer  little 
opportunity  for  sufficient  savings  generation  to 
motivate  contractor  V.E.  efforts.  For  example, 
the  contract  may  be  too  small  or  of  too  short  dura¬ 
tion  to  permit  the  development,  evaluation  and 
implementation  of  V.E.  proposals.  The  govern¬ 
ment  may.  However,  be  aware  of  other  similar  con¬ 
tracts  in  planning  or  in  being  which  could  benefit 
indirectly  from  V.E.  performed  in  the  contract. 
In  such  a  case,  use  of  the  required  program  ap¬ 
proach  would  be  t  he  only  way  to  obtain  the  desired 
V.E.  e  fort. 

Summary 

Provision  of  effective  motivating  forces  for  the 
V.  E.  effort  requires  the  use  of  tecluiiques  directed 
at  the  personnel  involved  in  the  effort  nnd  at  the 


organizations  of  which  thoy  are  mem  here,  for  both 
the  Department  of  Defense  nnd  industry.  For 
personnel  in  I)OD  the  two  main  sources  of  motiva¬ 
tion  are:  (1)  management’s  overt  demonstration  of 
support  for  the  program;  and  (2)  the  considera¬ 
tion  in  the  evaluation  of  individual  performance, 
of  contribution  to  product  value.  For  DOD 
groups  and  organizations,  establishment  of  basic 
cost,  reduction  policies,  together  with  tho  setting 
of  specific  targets  for  cost  reduction,  serve  as  the 
primary  means  of  motivating  superior  per¬ 
formance,  especially  when  coupled  with  reporting 
systems  to  measure  progress. 

For  personnel  in  industry,  the  same  techniques 
applied  to  DOD  personnel  can  be  used,  plus  addi¬ 
tional  devices  such  ns  awards  and  bonuses. 

For  companies  as  a  whole  the  desire  to  improve 
competitive  position  and  achieve  customer  satis¬ 
faction  servo  in  part  to  motivate  the  performance 
of  value  engineering.  In  addition,  financial  in¬ 
centives  are  used  to  spur  extra  effort.  Such  in¬ 
centives  are  described  in  ASPR,  and  consist,  of 
two  approaches: 

•  Incentive  provisions  which  provide  for  shar¬ 
ing  between  the  Department  of  Defense  and 
the  contractor  of  savings  generated  by  V.  E. 
efforts  performed  voluntarily  by  the  con¬ 
tractor. 

•  Required  program  efforts  of  IX)D-Hpecified 
scope,  level  and  type. 

Each  approach  has  its  merits  depending  upon 
the  specific  situation  to  which  it  is  applied. 
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PROGRAM  CONTROL 


Chapter  VIII 


Introduction 

Any  management  program,  if  it  is  to  be  success¬ 
ful  and  attain  its  full  potential,  requires  close  con¬ 
trol  and  monitorship  by  those  responsible  for 
achieving  its  objectives.  This  is  particularly  true 
of  value  engineering  because  of  the  critical  need 
to  allocate  scarce  technical  talents  in  a  manner 
which  masimi7.es  the  return  on  their  use. 

Three  basic  devices  are  required  to  control  a 
value  engineering  program :  the  establishment  of 
target  savings,  a  reporting  system  and  an  audit 
system.  Each  of  these  control  devices  i3  discussed 
in  this  chapter.  Collectively  they  provide  a  means 
to  accurately  measure  the  progress  of  the  program 
and  a  method  of  directing  value  engineering 
efforts  toward  a  maximum  contribution  to  product 
value. 

Savings  Targets 

In  order  (o  obtain  maximum  savings  from  the 
value  engineering  of  military  hardware,  it  is  im¬ 
portant  to  establish  realistic  snvi.-^  goals.  These 
goals  identify  performance  targets  for  those  en¬ 
gaged  in  the  V.E.  effort.  They  provide  an  added 
impetus  to  the  V.E.  group  to  concentrate  their 
efforts  on  projects  promising  the  greatest  dollar 
return  per  man  hour  of  V.E.  effort. 

It  is  desirable  to  break  down  targets  ns  much 
as  possible  so  that  each  level  of  V.E.  effort  has  a 
specific  goal.  Since  the  basic  objective  of  V.E.  is 
to  reduce  costs,  targets  should  always  be  expressed 
in  terms  of  dollars.  Wherever  possible,  target 
breakdowns  should  be  established  on  individual 
projects  and  even  on  pieces  of  hardware. 

Targets  should  be  set  at  reasonable  levels: 
“reasonable"  in  this  context  means  that  the  target 
should  not  be  set  so  high  as  to  he  unattainable  nor 
should  it  be  so  low  as  to  require  little  effort  to 
exceed  it.  The  target  level  should  lie  attainable 
only  by  n  superior  effort. 


It  is  difficult  to  provide  precise  instructions  on 
the  setting  of  targets  because  several  key  variables 
affeci  (be  level  of  savings  that  cun  l>e  achieved 
through  value  engineering  (see  Chapter  V). 
However,  two  “rules  of  thumb"  can  be  stated. 

First,  although  \i*i:y  examples  of  net  savings 
to  cost  ratios  of  ilttem  to  one  and  higher  can  be 
documented,  a  reasonable  ratio  of  return  is  gen¬ 
erally  held  to  lie  ten  to  one  (except  for  develop¬ 
ment  progiams  calling  for  only  limited  produc¬ 
tion  of  end  items:  see  page  3fi).  Therefore,  one 
met Itoti  of  establishing  a  savings  target  is  to  com¬ 
pute  the  anticipated  cast  of  the  V  E.  effort  and 
multiply  it  by  ten  to  establish  n  savings  target.  A 
second  method  of  computing  a  target  figure  is  to 
assume  an  average  level  of  tost  reduction  through 
value  engineering  on  the  entire  product  mix.  To 
clarify  this  latter  method,  assume  a  product  com¬ 
posed  of  ten  pnrts  or  components,  Since  it 
normally  will  not  be  possible  to  subject  ail  ten  com¬ 
ponents  to  a  detailed  V.E.  analysis,  the  applica'*- 
tion  of  r.  priority  selection  system  will  indicate 
the  three  or  four  items  that  are  to  be  aimly7,edV 
depth  (see  Chapter  III).  Although  '20%,  30%  or 
even  40%  reduction  in  cost  of  a  component  often 
is  achieved  through  V.E..  the  toinl  cost  of  the  end 
product  obviously  is  not  reduced  this  much.  An 
across  the -boa rii  figure  of  5%  total  cost  reduction 
is  reasonable,  and  targets  can  be  established  on 
this  basis. 

Targets  should  not  be  estr  "  lied  nnd  the”  for¬ 
gotten.  They  must  he  given  continued  publicity. 
Progress  toward  the  targets  must  be  measured  on 
a  continuing  basis.  Measurement  of  progress  is 
accomplished  through  another  program  control 
device,  the  reporting  system. 

Reporting  System 

The  reporting  systems  described  in  this  chapter 
are  those  required  for  effective  program  control. 
They  can  provide  the  input  datr  to  the  DOD  Cost 
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Reduction  I’rugrain,  which  rv^uii^thr  reporting 
of  \  11 1 1 10  engineering  savings  in  addition  to  sav 
mgs  achieved  in  many  oilier  cost  reduction  areas. 
The  program  control  report  mg  system  ts  necessar¬ 
ily  more  detailed  than  the  I)OI)  Cost  Reduction 
Program  system  because  the  former  is  one  of  the 
tools  by  which  a  Y.K.  program  is  directly  managed 
while  the  latter  is  designed  to  report  end  results. 
The  two  reporting  systems  are  complementary,  not 
duplicative. 

Listed  below  are  items  of  information  which 
normally  would  l>e  included  in  n  V.E.  program 
control  reporting  system  within  a  contractor  or 
Government  industrial  activity.  At  higher  re¬ 
porting  levels,  not  all  items  would  appear  and  of 
those  that  do  appear  many  would  be  summarized 
rather  than  reported  in  detail. 

•  Identification  of  the  preparing  unit. 

•  Date  the  r.  port  was  prepared. 

•  Time  period  covered  by  the  report. 

•  Number  of  V.E.  projects  currently  under 
study. 

•  Estimated  potential  dollar  savings  on  proj¬ 
ects  under  study. 

•  Number  of  V.E.  proposals  currently  under 
evaluation,  either  inhouse  or  by  customer. 

•  Estimated  dollar  savings  on  proposals  under 
evaluation,  if  approved. 

•  Breakdown  of  “age”  of  proposals  under  eval¬ 
uation— 0  to  00  days,  90  to  180  days,  over  180 
days. 

•  Number  of  V.E.  projects  approved  and  im¬ 
plemented — the  reporting  period  and  year  to 
date. 

•  Dollar  savings  of  approved  and  implemented 
projects  (only  net  savings  should  bo  re- 
nort-H'— fo-  the.  reporting  period  to  date 
a..-l  ft- -* her  oroKen  oown  »»y  uic  sin  .igb 
to  be  accomplished  in  the  current  year  and  in 
future  years. 

•  Number  of  personnel  engaged  more  than  half 
time  in  V.E.  work. 

•  Total  cost  of  V.E,  program,  last  twelve 
months. 

•  Ratio  of  savings  to  cost  of  program,  last 
twelve  months. 

•  Individual  listing  of  projects  approved  by 
customer  during  current  reporting  period, 
including  brief  description,  cost  of  the  project 
and  net-  savings  attained. 


In  addition  t<-  reporting  the  >lem«  listed  ilmve 
••oncernmi;  it*  own  inhotisc  V.E.  program.  DOD 
procuring  activities  should  re|»ori  the  following 
data  on  cont nolo-  V.E.  programs. 

•  Numb--”  of  active  contracts  containing  V.E. 
provisions  broken  dow  n  by  type  of  provisions 
required  funded  effort  or  savings  sharing 
approaches) . 

•  Dollar  value  of  active  contracts  containing 
V.E.  provisions  broken  down  bj  type  of  pro¬ 
vision  (ns  above). 

•  Nmnlier  of  V.E.  pro|x>sals  approved  for  im¬ 
plementation  this  month  and  year  to  date. 

•  Dollar  savings  (DOD  net  |K>rtion  only)  on 
approved  V.E.  changes  implemented — this 
reporting  period  and  year  to  date  and  also 
further  broken  down  by  the  savings  to  be 
accomplished  in  the  current  year  and  in  fu¬ 
ture  years. 

•  Nmnlier  of  V.E.  change  proposals  currently 
under  evaluation. 

•  Estimated  dollar  savings  on  proposals  under 
evaluation  if  approved. 

®  Breakdown  of  age"  of  proposals  under  evul 
nation — t)  to  90  days.  90  to  180  days,  over 
180  days. 

•  List  of  proposals  approved  during  current 
re|xirting  period,  including  brief  description 
of  proposal.  DOT)  net  savings  anticipated, 
contractor  share  of  savings  (if  any)  and  ap¬ 
plicability  of  change  elsewhere,  if  feasible. 

For  most  activities,  the  above  data  con  Iks  ar¬ 
ranged  on  »  single  sheet  of  standard  size  pupev 
using  the  reverse  side  for  the.  individual  item 
listings. 

Audit  System 

Tl.  .  <  p.  'in«'  system,  -re'-idc'  ?  q  'v'itaGva 
measurement  of  the  V.E.  >  rogrnm.  Adequate 
program  control  also  requires  a  qualitative  evalu¬ 
ation  of  the  V.E.  effort.  This  can  be  accomplished 
liest  by  an  on-site  audit. 

V.E.  audits  enn  he  of  several  varieties;  inter¬ 
nally  within  DOD  or  within  contractor  establish¬ 
ments  and  also  by  DOD  of  contractor  operations. 
Regardless  of  the  type,  t he  substance  of  the  audit 
should  i>e  the  same.  Jt  should  include  an  exami¬ 
nation  of  the  organization,  staffing,  procedures 
and  budgets  of  the  V.E.  function.  In  addition 
to  evaluating  the  general  effectiveness  and  tech- 
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Iiira!  ffiffljvlwirp  nf  t  ho  V  F.  unit*.  the  audit  team 
•tiollbl  make  ttllillPIPI'  ih,|UirM'."  P.lf  appi-qu  mie 
in  determine  the  IpvpI  of  a,  cepimice  of  the  V  li. 
function  throughout  i In*  organi/at ton.  Kurt  he 
more.  J lit*  audit  (pain  should  |K>rforin  a  detailed 
analysis  of  repoi-ied  V.K.  savings  to  verify  their 
validity. 

In  onler  to  minimize  ihp  cost  of  V.K.  audits, 
they  should  lip  integrated  into  already  established 
audit  functions.  In  addition  to  minimizing  costs, 
this  approach  avoids  (lip  Trent  ion  of  an  additional 
irritant  to  operating  personnel. 

The  frequency  of  audits  depends  upon  available 
manpower  resources.  Generally  throughout  in¬ 
dustry  mul  Government,  a  sea  icily  of  qualified 
auditing  personnel  results  in  a  less  frequent  audit¬ 
ing  cycle  than  is  desirable.  Since  the  V.K.  audit 
normally  will  lie  integrated  into  an  established 
audit  function,  it  follows  that  they  probably  will 
not  he  done  as  often  as  they  should.  Once  a  year 
is  a  reasonable  cycle;  however,  it  may  be  difficult 
to  achieve  * h ; r.  in  actual  practice. 

To  provide  more  specific  guidance  on  the  nature 
of  the  V.K.  audit,  a  list  of  representative  questions 
to  be  asked  by  the  audit  team  is  included  ns  Ex¬ 
hibit  1  to  this  chapter. 

Summary 

Maintaining  an  effective  value  engineering  pro¬ 
gram  requires  continuous  monitoring  and  control. 


Three  basic  control  devices  are  essential.  Set 
ting  savings  targets  provides  an  incentive  f.u  per 
formaiice  and  assists  in  determining  priorities  and 
alhn  ai  mg  resources.  Targets  iinisl  not  In- set  too 
high  or  too  low  but  rather  al  levels  which  can  la* 
achieved  by  a  superior  performance.  1’recise  rules 
for  selling  target  levels  do  not  apply  across  the 
board  In-cause  of  differences  in  product  mix,  V.K. 
capability,  size  of  the  organization,  etc.  Broad 
targets,  however,  cun  often  be  set  by  (11  multi¬ 
plying  the  cost  of  the  V.K.  effort  by  ten,  or  (it) 
taking  of  the  total  product  dollar  volume. 
The  repotting  system  measures  progress  toward 
•  he  targets  and  prov  ides  a  quantitative  measure¬ 
ment  of  the  program.  A  well-designed  reporting 
system  should  he  concise,  responsive,  accurate  and 
timely .  Summary  reports  should  he  employed  for 
higher-level  use.  The  concept  of  "reporting  by 
exception"  should  he  utilized  wherever  appropri¬ 
ate.  The  audit  system  provides  an  on-site  qualita¬ 
tive  measurement  of  t he  V.K.  program  as  well  as 
a  verification  of  reported  savings.  V.K.  audits 
should  lie  integrated  with  exist ing  audit  functions 
to  minimize  cost.  Audits  should  be  on  a  annual 
basis,  but  this  requirement  may  have  to  l,e  relaxed 
liecnuse  of  heavy  workloads.  The  use  of  the  three 
control  devices  will  assist  management  to  obtain 
maximum  return  on  its  value  engineering  invest¬ 
ment. 
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Exhibit  1 


UST  OF  REPRESENTATIVE  QUESTIONS  TO  BE  ASKED  BY  V.E. 

AUDIT  TEAMS 

1.  Does  file  organization  have  a  policy  statement  regarding  value  engi¬ 
neering? 

2  Are  implementation  procedures  published  and  in  use? 

•'!.  Does  management  exhibit  a  consistent  and  continuing  interest  in  the 
pn >grtun  ? 

I.  Are  s]ieciffr  actions  taken  to  “close  the  loop"  after  value  engineering 
proposals  have  Itoen  generated  ? 

5.  Does  the  organization  select  its  value  engineering  projects  on  a  sys¬ 
tematic.  basis' 

(>.  U'lcit  is  the  average  savings-! o-cost  nutio  achieved  by  the  value  engi¬ 
neering  program  ? 

7.  Is  the  value  engineering  effort  organized  in  an  effective  manner? 

8.  Is  the  value  engineering  program  adequately  staffed? 

!*.  Is  management  setting  realistic  targets  for  the  value  engineering 
effort  ? 

1(>.  Does  the  V.E.  reporting  system  accurately  report  the  progress  of  the 
program  ? 

II.  Are  there  periodic,  audits  of  the  value  engineering  function'? 

Iff.  Is  there  a  formal  procedure  for  documenting  and  auditing  savings 
resulting  front  value  engineering  efforts? 

13.  Is  management  providing  adequate  incentives  for  the  performance  of 
value  engineering? 

14.  Are  internal  reviews  of  value  engineering  change  proposals  sitHi- 
ciently  del  a  i  let!  and  analytical  so  as  to  ensure  a  high  percentage  of  acceptance 
of  proposals  by  the  customer? 

15.  Are  V.E.  proposals  given  proper  attention  by  project  supervision? 

It*.  Does  the  organization  use  the  purchasing  agents'  talents  and  experi¬ 
ence  in  design  reviews,  hardware'  analysis,  seminal's,  and  task  forces? 

17.  Does  vahio  engineering  work  with  the  material  department  to  search 

for  and  disseminate  information  on  new  r  •  *  -Is,  c&npsaents*  and 

specialty  suppliers? 

18.  Are  value  check  lists  included  in  all  applicable  RFQ’s?  With  what 
results? 

15.  How  often  do  tho  heads  of  value  engineering  activities  attend  value- 
orientod  military  atnl  industrial  conferences  and  meetings  outside  the 
organization  ? 

■Jit.  Does  liiamigenient  support  a  value  engineering  training  program? 

21.  What  is  the  duration  of  formal  training  seminars? 

22.  What  is  the  general  reaction,  comment,  and  criticism  elicited  from 
participants  at  die  conclusion  of  ‘he  seminar? 

-'h  How  suitable  are  the  prefects  selected  for  seminar  training? 

24.  ]]  lint  is  the  spectrum  of  projects  selected  for  seminars? 
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25.  Have  accurate  costs  of  paHs.  processes,  materials,  labor,  and  all  other 
charges  been  obtained  for  seminar  projects? 

26.  Have  worthwhile  seminar  proposals  i>een  implemented? 

27.  Ha.-,  proper  funding  been  received  for  personnel  time  and  facilities 
for  seminar  training? 

2k.  On  what  basis  are  full-time  value  engineers  selected? 

2ll.  Are  house  organs  ami  bulletin  boards  used  to  publicize  the  program 
and  its  accomplishments? 
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